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ANNOUNCEMENT. 



The Bulletin of the Iowa Agricultural College will be pub- 
lished quarterly, and will contain such original papers, from the 
several departments of the College, as are included in their lines of 
investigation, and are of a scientific or an economic value. The 
regular College announcements will be made through its columns. 



TERMS. 



All applicants will receive a single copy of the Bulletin free, 
but any person desiring it regularly should remit twentt-eive 
CENTS, to cover postage, mailing and the incidental expenses of pub- 
lication, which will entitle the sender to one copy — four numbers — 
for the year. Address, 

"COLLEGE BULLETIN-," 

Ames, Iowa. 



EEPOET OF EXPEEIMENTS UPON TIIE IOWA AGKI- 
CULTURAL COLLEGE FAEM. 

The object ot Experiment Stations is to substitute facts for 
theory in farm operations, and thus do away with many of the un- 
certainties in Agriculture. Experiments, to be in any uense au- 
thoritative, must have all the conditions carefully determined, that 
the inequalities may be noted, and must be conducted in a most 
painstaking manner to the close. It has required time to fit the 
Farm for such work, and more time and patience to secure careful 
men to assist in conducting the details. This is stated in reply to 
parties who may be disappointed at the number of our exact ex- 
periments here presented. It must also be remembered that the 
general duties of the Farm and School make constant and heavy 
demands upon our time., 

The experience to be derived from carefully noting the pro- 
cesses and results of ordinary farm operations is far more valuable 
to the general farmer than speculative lines of investigation, the 
economic value of which is exceedingly problematical. Many things 
are, therefore,' here submitted, which should be regarded as simple 
statements of fact as a basis tor further investigation. 



REPORT OW GRASSES. 
ITALIAN EYE GEASS, {LoUum Italioum.) 

Italian rye grass comes to us from Great Britain, where it 
occupies the same place as timothy in the United States, though 
considered somewhat more valuable. Its name is derived from the 
fact that its native habitat is on the plains of Lombardy, where 
broad expanses of pasture land, occupied by it, are frequently inun- 
dated by mountain streams. For irrigated meadows it has been 
found in England superior to any other grass. Meadows set with 
this grass and flooded with the sewage of London have produced 
almost fabulous crops of hay annually. 

The culms (stems) are two to three feet high, very leafy, and 
terminate in a spike-like panicle, six inches or more in length, some- 
what resembling couch grass. In abundance of leaf, in rapid growth, 
and in nutritive value it is superior to timothy. As hay it has 1.5 
more albuminoids, 0.2 more fats and 1.7 more ash than timothy. 

AS PEACTICALLY TESTED UPON THE COLLEGE EXPEEIMENT GEOUNDS. 

April 25, 1882 — Selected a patch of rich, black loam, protected 
on all sides by forestry conditions; prepared and sowed it to Italian 
rye grass. The set was excellent; it grew with amazing vigor. 
July 22 — Cut at the rate of 4 tons and 1386 lbs. of well cured hay 
per acre; the after growth was luxuriant. It was not cut the second 
time, but went into winter with its after-growth for mulching. The 
snow drifted and covered it about two feet deep the entire winter; 
in the spring it was so dead that only an occasional blade ap- 
peared (May 8). Blue grass, orchard grass, and other grasses beside 
it wintered finely. 

Luxuriant and rapid growth, and high nutritive qualities must, 
therefore, yield to the practical fact that it is not hardy in Iowa, and 
cannot be depended upon for permanent meadow. Upon the other 
hand the rapidity with which it produced a crop after the seed was 
sown, would indicate that it might be profitably used as an annual 
crop upon land highly manured. 
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OEOHAKD GBASS {Dactylis Olomerata). 

This grass came to us from Europe with the prestige of two 
hundred years bi general popularity, and with such strong letters of 
introduction from high authority that it was accepted at once in 
the older States. It was pronounced the very best of our forage 
plaints, and recommended for general cultivation. "It is abundant 
in the rich old pastures of England, where an acre of land can be re- 
lied upon to fatten a bullock and four sheep." It is indorsed as an 
excellent grass for the shade. It is perennial, of strong, rank growth, 
about three feet high, the culm and leaves roughish, the leaves 
broadly linear and abundant. The chemical analysis shows it to be 
of high nutritive value for pasture; nutritive ratio, 3.4 to 4.7 for 
timothy; thus showing 30 per cent, in favor of orchard grass. When 
cut for hay there is little advantage in the nutritive ratio, 8.3 to 8.6 
for timothy. 

AS PRACTICALLY TESTED UPON THE COLLEGE EXPERIMENT GEOUNDS. 

April 25, 1882 — Sowed upon rich, black loam, near the Italian 
rye grass, orchard grass, at the rate of three bushels to the acre. 
The set of grass was very good. All tests, made upon the grounds, 
have shown that seeding to orchard grass is surer to make a set than 
in the case of timothy. It was cut July 24th, and produced at the 
rate of 1 ton 537 pounds of hay per acre; in 1883, the first cutting 
was 5.7-10, tons green, and 2.7-10 tons, cured; flavor not equal to 
timothy; after growth a})undant and was allowed to stand; little af- 
fected by drouth. The leaves to within three or four inches of the 
ground were affected by the frost like prairie grass, becoming dry 
and tasteless early in the fall. Observation for three years upon the 
pastures, where there were occasional bunches of orchard grass, 
shows that cattle rejected them upon an average after the 15th of 
October. April 10, 1883, commenced growing; April 17, 4 inches 
high; May 4th, 10 inches high, and very vigorous. It ceased to 
grow September 1st; October 20 the leaves were very much frosted 
and dry. Mention should be made that the growth was more than 
double on well packed soil that under prairie conditions. 

The indications are that orchard grass is valuable for early and 
summer use, but not superior for late fall pasture upon the open 
prairie. Further trial will be made to determine whether' the loose 
conditions of prairie soil is unfavorable; second, to determine 
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whether it is the lack of special fertilizers, or climatic conditions 
that prevents results claimed for it in Europe. 

KENTUCKY BLUE &EASS {Poa Prateuis .) 

This grass is widely grown in this country and in Europe[and has 
been justly appreciated for its abundant leaves, the vigor with which 
it withstands the frost, its early and late growth and its excellent 
flavor. April 25th, 1882 — Upon a plat with soil similar to that upon 
which the other grasses were sown, and with like preparation, Blue 
Grass was sown. It failed to come and was resown, June 1st. This 
time the stand was fair, but it did not half cover the ground during 
the entire season. April 1 7th, 1883, it was two inches high; May 
22d, it commenced to blossom; it was cut, June 7th, and produced 
600 lbs,, per acre; October 20th most of the aftermoth was con- 
siderably wilted but a tall growth was starting; the soil was nearly 
covered. 

It will be seen, by this, that it requires three years to fully es- 
tablish a blue grass pasture and that the product for the first two 
years is inconsiderable. For this reason it is doubtless better to sow 
it with some grass that produces a crop the first year. The indica- 
tions from this test are that it is better to sow blue grass in June 
than in April — a verification of the principle that the time of the 
ripening of the grass seed is a safe index to the best time for sow- 
ing. 

In the month of May, 1881, some 80 acres of open timber lands 
were sown, broadcast, to blue grass; but little of it was noticed dur- 
ing that year, but in the following season considerable appeared; 
and, during the summer of 1883, it formed a dense sod and afforded" 
abundant pasturage. 

The blue grass in the open timber started one week earlier in 
the spring than upon the prairie. The stock grazed it well till the 
first of June. From this time till the 15th day of September they 
rarely entered the wood lands, but mainly grazed upon the open 
range, and during the middle of the day occupied the Jiigher places, 
though exposed to the sun. Both cattle and horses invariably 
occupied the exposed high lands at night. This was to secure a 
better circulation of air and to avoid insects. After the middle of 
September the stock gradually returned to the woodland pasture 
and grazed upon it till the 10th of December. In flavor, blue grass 
is preferred by stock to most grasses. When in the same field with 



8 COLLEGE BULLETIN, 

timothy, white clover and red clover, the blue grass patches are 
grazed closer than any otter. 

Some letters have been written, asking how blue grass would 
answer for bottom lands subject to overflow. In the year 1881, more 
than 100 acres of such land upon the College Farm, set more or less 
with blue grass, was covered with water, at intervals, for nearly two 
weeks, leaving a deposit upon the surface from one to three inches 
deep. This, accompanied by a hot sun for three days after the water 
subsided, effectually killed the blue grass, as far as could be de- 
termined by examination; but in less than two years, without re- 
seeding, there was a better blue grass sod than before. Where the 
deposit was one-half inch or less, the damage to the blue grass was 
merely nominal. 

TALL OAT GEASS {Arrhauatherum, Avehrlaceum.) 

All reports of this grass from Europe and America mention it 
in very high terms (in many cases preferring it to orchard grass); 
singularly, however, it does not appear to have come into general 
use in England or the United States. 

As early as 1823, Judge Buel, of Albany, N. Y., wrote of it: 
"It possesses the advantage of early, quick and late growth, tillers 
well and is admirably calculated for a pasture grass. I measured 
some on the 20th of June, (when it should be cut for hay) and 
tound it four and a half feet liight." Reports from Virginia and 
Alabama are equally favorable, showing a wide range of adaptation. 
It is peculiar in other respects; it thrives upon sandy soil, but is 
even better adapted to tenacious clays; it' makes a comparatively 
sure stand whether sown in the fall or in the spring. It is both 
earlier and later than orchard grass and when cut for hay produces 
an abundant aftermath. 

For hay it is much superior to timothy and produces twice as 
many pounds per acre. 

The report of the Chemist in the United States Agricultural 
Eeport for 1880, makes the nutritive rato of tall oat grass, in hay, 2.8, 
when cut under the most favorable conditions; while the best result 
on timothy was 4.7, showing that tall oat grass is decidedly superior 
to timothy for hay. In the South it is sometimes called ever-green 
grass. 

As grown upon the College Experiment grounds this grass is 
somewhat coarse, bearing a striking resemblance to oats; leaves 
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abundant; lieighth of culms (stems) 4 feet, with four or five leaves; 
entire stem very green and remaining thus after the seed has fallen. 
It excelled all the grasses under trial in early growth. 

April 3d, 1883, it started well. On the 4th day of May it stood 
11 inches high; orchard grass 10 inches, at same date, and timothy 
3^ inches. On the 13th day of June it was cut for hay and weighed, 
green, 9.3-5 tons per acre; dry, 3.9-10 tons. It was cut a second 
time, August 12th, and made 1.7-10 tons of hay per acre. The seed 
weighs 7 lbs. per bushel, and hence the production of the seed is but 
a light tax upon the soil. Packing the soil is not so necessary for 
best results as in case of orchard grass and timothy; it. matures 
about the same time as red clover and hence would make an excel- 
lent mixture for hay; while its early and late growth give it great 
value as a pasture grass. On being sown it springs up at once and 
grows as rapidly as wheat, making a crop the first season. Grant- 
ing that it ie perfectly hardy as against our extrems of temperature 
and moisture, which would appear to be the case, it is an extremely 
valuable grass for Iowa. Two slight objections should be noted: 
1st. It grows in bunches and thus will require heavier seeding, 
(two bushels to the acre,) to make a compact body. 2nd. It is 
more difficult to cure than many meadow grasses and hence would 
compare at a disadvantage in wet seasons. 

In fiavor, it is one of the best of grasses, at least for sheep. 
"When they were let into the inclosure they selected this in prefer- 
ence to the others.' It is a late grower and stands frost well. Octo- 
ber 20th, it was as green and soft, apparently, as in. July; December 
13th it was in fair grazing condition — leaves mostly green. 

TiMOTi-iT {Phleum Protense^ 

This is one of the best known and in most general use of the 
cultivated grasses. For more than one hundred and fifty years it 
has been popular in New England and the leading grass for mead- 
ows. 

As early as 1720, Timothy Hanson, (hence named timothy) in- 
troduced it into Maryland and Virginia, where it was favorably re- 
ceived. It was not till the Woburn experiments, made by Geo. Sin- 
clair, in 1824, that much prominence was given to timothy in Eng- 
land. There are several reasons why timothy has been held in high 
favor in JSTew England : 

1st. Its neat, clean appearance, when placed upon the market, 
has made it very merchantable. 
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2d. It grows luxuriantly upon moist land, highly manured. 

3d. It is easily cured and therefore makes a safe crop, even in 
wet weather. 

There are, however, serious objections to it as a standard crop: 

1st. It is a great irapoverisher of the soil. Its fine net work 
of fibrous roots soon exhausts the surface soil, especially when the 
seed be allowed to mature. 

2d. After cutting for hay the sun has such an effect upon the 
roots, which lie near the surface, that they are frequently seriously 
injured. 

3d. Mixed grasses for meadow afford the variety of food rel- 
ished by stock; timothy does not mature at the time of clover, orch- 
ard grass or oat grass, which are the main dependence for the 
meadow and hence should not be mixed with them. 

AS TESTED UPON THE COLLEGE GROUNDS. 

The piece selected was a moist, Ijlack loam, which had received 
in previous years considerable barn-yard manure; seed sown in July, 
1882; stand good; cut in September. The aftergrowth was then 
allowed to remain. It wintered well and commenced to grow April 
5th; June 15th it stood two feet hight; July 6th it was cut and made 
3.8-5 tons of hay. The growth from this date till A ugust 25th was 
8 inches, after which is did not appear to make any growth; Octo- 
ber 20th it was somewhat dry and shriveled from frost. The character 
of the fall must be considered in determining the value of this 
grass. 

PEEEENiAL EYE GEA8S (LoUum PeTrenue.) 

I This grass has an established record of more than two hundred 
years. Prior to the introduction of timothy, which seems largely 
to have supplanted it, it was extensively cultivated. 

In 1824, it was in high repute upon both sides of the Atlantic. 

April 10, 1882— A plafe ot rich, black loam was sown to this 
grass; April 25, it was up and stood thickly upon the ground; 
August 2d, it was cut for hay and made a medium amount; the 
aftergrowth was rank. In 1883, it started April 9th but was weak 
and uneven ; April 17th it stood from two to three inches high; In 
May the growth was slow; in June it shot up rapidly; June 15th, 
partially in blossom ; height 22 inches ; July 6th, cut for hay and made 
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1800 lbs. per acre; aftergrowth slow; September 3d, ceased to grow; 
October 20th, four inches hight — ^partly frost-bitten — sod quite good. 

This grass has been recommended on account of its abundance 
of leaves, its adaptation to a wide range of soils and climates, and its 
supposed hardiness. 

Our notes indicate that it is reliable for seeding, that the seeds 
germinate at a low temperature and that it forms a good sod ; but 
that it is not entirely hardy upon the prairie; it is a slow grower; the 
product of hay is small; the flavor is not superior for grazing and, ' 
when made into hay, it is decidedly inferior, allowing animals to 
be the judges. 

Top dressing with fine manure decidedly imp,roved the quan- 
tity and slightly the flavor. 

EE*D TOP {Agrostis Yulgaris.) 

For several reasons an exact test, in the plat, cannot be given of 
this grass at this time, and our observations are confined to field 
notes, which are so decidedly against its use, whether for pasture or 
hay, that more careful observations will be submitted at an early 
date. 

It is suflicient to state here that every observation taken in four 
years upon the College Farm shows that red top hay is deficient in 
flavor and hence is not acceptable to stock. 

On wet bottom land? it has given the best results, producing 
an abundant crop and, when cut early, fairly palatable. That is, it 
is an improvement on coarse slough grass. 

TALL FESCUE [Festuca Elatior.) 

This grass bears considerable resemblance to rye grass; grows 
from three to four feet high ; lias an abundance of leaves and thrives 
well in moist ground. Henderson says of it: "No plant, what- 
ever, deserves more the attention of the farmer than this, it being 
of certain growth, easy culture, productive and remarkably sweet.'' 

In the "Woburn experiments it stands highest of any the fiescues, 
in quantity of nutritive matter afforded by the whole crop, cut at 
time of flowering. 

April 13, 1882 — A plat of rich, moist loam was sown to this 
grass; May 1, stand good ; cut August 8, and produced four tons and 
118 lbs. of hay per acre. 
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The aftergrowth was allowed to remain for a mulch. The turf 
was dense; the leaves abundant, and it gave great promise. In the 
spring of 1883, it showed considerable injury from the winter, but 
started fairly April 5; May 4, it stood eight inches; May 27, it com- 
menced to blossom; June 16, it was cut and produced two tons of 
hay per acre. Two days after mowing a perceptible growth was ob- 
served; August 20, it stood nine inches high, after which it did not 
grow much; October 20, it was considerably frosted and harsh to 
the touch. 

The indications are unfavorable to this grass for general use 
upon the prairies. 

It appears .to be diffident in hardiness and flavor. 

FiOEiN {Agrostis 8tolonife7u.) 

Fiorin was first introduced to the notice of the British public 
by Eev. l)octor Richardson, of Ireland, about eighty years ago. In 
Scotland it received several pi-emiums from the Highland society 
for excellence. 

It is reported as an abundant grower, especially in low, moist 
soil, producing large quantities of excellent hay. 

In 1882, a suitable plat of land was sown to this grass. During 
that season it was of such slow growth that it was not cut for hay; 
in the spring of 1883, it started early; April 6, stood thickly and 
evenly upon the ground; June 18, was twenty inches high; was cut 
for hay July 6, and produced 2.7-10 tons per acre, of fair quality hay; 
October 20, grass badly damaged by frost; sod dense; December 1, 
entirely worthless for late pasture. This is undoubtedly a good grass 
in countries where the temperature rarely falls to 20 => above zero, but 
in Iowa compares unfavorably with blue grass. 

LUCERNE, ALFALFA {Medicago Sativa). 

This is one ot the oldest and best known forage plants of 
Europe. "Flint states that it was introduced from Media to Greece 
about five hundred years bsfore the Christian eara, whence its cult- 
ure extended through the Roman empire to the south of France. 
Its prolific and rapid growth and the great deoth to which it ex- 
tends its carrot shaped tap root adapt it to a dry climate. It pre- 
fers a rich, sandy loam, well drained, with a. permeable subsoil. It 
answers a good purpose, especially in the production of milk. This 
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forage plant possess characteristics which make it one of the most 
desirable of all its kind, for the general Iowa farmer, provided it 
proves perfectly hardy under our climatic conditions. 

April 13, 1882 — A plat of deep, rich, prairie soil was sown to 
Alfalfa; April 25, it was up and a good set. The growth during 
that year was slow and the plant gave little promise. 

In 1883, tiles were laid to secure better dra,inage of the plat. It 
wintered well and started vigorously, April 6; June 16, it stood 
twenty-four inches high; blossomed June 17; cut tor hay June 23; 
weighed, green, TJ tons per acre; well dried made 3f tons of hay. 

It was cut again August 18, and made IJ tons of hay; Septem- 
ber 22, it stood ten inches high; October 20, strong and rich — not 
touched by frost and in the best condition of all the clovers; Novem- 
ber 1, very slightly touched by frost; December 13, frosted some, but 
in fair fodder condition. If it shall prove hardy this winter, 1883-4, 
and continue to improve I 'shall be prepared to say some things in 
favor of alfalfa. It requires a dry, rich, deep-soiled loam, well 
drained; soil deeply plowed; surface well pulverized; seed thirty 
pounds per acre and slightly covered; then lightly rolled. The 
ground should be free from weeds, or kept so the first year, as the 
plant, in its early growth, appears delicate. 

COMMON KED CLOVER {TrifoUum Pratense). 

The value of red clover, as a forage plant, as a fertilizer in the 
rotation of crops, as a mulch for the soil and as a renovator of 
partially worn out lands, is too well and widely known to require dis- 
cussion here. The object of our test was mainly, to use it as a 
standard for comparison. 

Upon a plat similar to that upon which the grasses were sown; 
red clover seed was sown broad cast, April 22, 1882, and raked in 
with a hand rake. It came up in ten days and soon covered the 
ground . It was cut for hay the 1st of August, but was not saved 
on account of the rank growth of foxtail mixed with it. 

April 6, 1883, it started vigorously; May 10, it was ten inches 
high; blossomed June 7; cut for hay June 13; weighed, green, eleven 
tons and 200 lbs. per acre; dry, two tons and 938 pounds. July 13, 
cut a second time for hay; weighed, green, six and one-fourth tons; 
dry, two tons and 100 pounds; September 4, cut a third time for hay; 
weio'hed, green, five and one-fourth tons; dry, one ton and 1400 
pounds; total hay at three cuttings, six tons and 438 pounds. The 
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aftergrowth was very little. October 20, not injured by frost; 
November 1, slightly browned ; December 11, leaves well frosted and 
brown. 

This shows the great value of clover as a crop. It produced, up 
to the 4th day of September, twenty-two tons and 1200 pounds of 
green fodder. Sweet corn drilled at usual distance apart for lodder 
produces, upon an average, from eighteen to twenty-two tons, green. 
Some of the problems involved in the curing of clover hay will be 
reported upon next year. 

The vitality of clover seed in the soil may be illustrated by the 
tollowing test: 

In the fall of 1880, a piece of land was manured with barn-yard 
manure containing considerable clover seed; in 1881, it was planted 
to potatoes; in 1882, it produced a crop of oats; in 1883, it was left 
uncultivated and came into clover — red, white and alsike— the same 
as the seed in the manure scattered in 1880, — and produced a good 
crop of hay, cut July 17, 1883. 

For preservation of clover hay in silo see ensilage. 

ALSTKE CLOVER {TrifoUum Hyhridum). 

This clover was introduced from Sweden and may be called 
Giant, White clover, as it partakes more of the nature of the white 
than of the red clover. It may be distinguished by its abundance 
of flesh colored heads. It grows with wonderful luxuriance; is not 
so tall ; has finer stalks and more abundant branches and heads than 
red clover; it is not liable to heave out of the ground and holds in 
bloom many weeks, thus enabling the farmer to secure his crop. 

April 12, 1882 — A plat of 'deep, rich, black loam was sown to 
alsyke clover and raked; April 25, it was up thickly, soon cover- 
ing the ground; July 24, cut for hay; weight, dry, two tons and 212 
pounds per acre. It wintered well and started vigorously April 7, 
1883; June 8, in blossom; stood twenty inches high; cut for hay 
June 13; weighed, green, thirteen and three-fourth tons per acre; 
dry, three and three-fourth tons. 

About one-half the plants seemed to be killed or greatly injured 
by the cutting; it started very slowly and did but little the re- 
mainder of the year. In the meadows, where it was mixed with 
other clovers and grasses, it did not appear to be injured by cutting. 
There are a number of points to be settled before recommending 
alsyke clover for general use. To require some of these will require 
the test of another year. 



STATE AGRICULTUEAL COLLEGE. 15 

WHITE CLOVER {TrifoUum Repens). 

This clover requires no introduction to the farmers of Iowa. 
It has come to stay. It requires no test to prove its hardiness; it 
refuses to die, when upon all ordinary principles it ought to; it 
creeps onto a farm, spreads over it rapidly and refuses to vacate- 
Upon the pastures it was eaten apparently as well as other clovers 
till the first of June, then all kinds of stock rejected it for six or 
eight weeks, after which they ate it again, and for late pasture it 
answered a good purpose. 

April 10, 1882 — Upon a plat, near the alsyke clover, white clover 
was sown; April 25, it was visible; July 10, it covered the ground; 
August, 15 a light cutting was made. It went into winter fully 
occupying the ground; wintered well; started to grow April 6; 
May 25, stood eleven inches high; blossomed Ma}' 31; cut for hay 
June 7; weighed, green, six tons and 800 lbs. per acre; dry, one ton 
and 1150 lbs. It was cut a second time September 4; green weighty 
two tons and 600 lbs.; dry, 1350 lbs. 

It will be observed that the green product of white clover to 
September 4, was eight tons and 1400 lbs., while that of red clover 
was, during the same time, twenty-two tons and 1200 lbs.; the dry 
product of white clover was two tons and 500 lbs., and of red clover 
six tons and 438 lbs. 

ITALIAN OLOVEE {Trifolvum Incarnatvm). 

This clover i^a plant of great luxuriance and beauty, and for a 
single crop is worthy of consideration. It was tested in 1882, and 
gave most excellent promise, growing more luxuriantly than any 
of the clovers, till cutting. 

On the first cutting every plant, excepting a few upon the 
border, were killed. 
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.EEPOBT . ON GRASSES. 



Italian Kye Grass . . . . 

Orchard Grass 

Kentucky Blue Grass. 

Tall Oat Grass 

Timothy ' 

Perennial Rye Grass. . 

Eed Top 

Tall Fescue 

Fiorin 

Alfalfa 



Red Clover. . . . 

Alsyke Clover. 
White Clover. . 
Italian Clover.. 



Wt. of seed 
per bushel 
lbs. 



18 to 20 
15 

13 

7 

44 

18 to 30 

12 

14 



60 
64 
64 
65 
64 



Time of 
Flowering, 



June 
June 

May 22 

June 15 
July 1 

June 15 
July 

May 27 



June 17 
June 7. 

June 
May 31 

June 



Green pro't 
per acre. 



5.7-10 
9-10 
" 14 



4i 



9.7-10 

22 tons 

1200 lbs 

13f 

8 tons 
1400 lbs 



Dry produ't 
pet acre 



4-1386 
2.7-10 
600 lbs. 
5.3-5 t's 
3.3-5 t's 
9-10 t's 

2 tons 
2.7-lOt's 

5 tons 

6 tons 
438 lbs. 

3| tons 

2i tons 



IMPORTED GRASSES. 
> 

In the spring of 1883 quite an invoice of seed was received 
from Moscow, Russia, and, among them, live varieties of grass seeds — 
timothy, red clover, tall fescue, tall meadow oat grass and broom 
grass (bromus inermis). Five plats were prepared, each one rod 
square, and sown April 16. The following table gives the result 
for the first season: 



Timothy 

Red Clover _ 



Tall Fescue 

Tall meadow oat) 
grass ) 

Broom Grass 



When sown 



April 16 
April 16 
April 16 
April 16 
April 16 



When up. 



May 1 
April 20 
May 1 
May 1 
May 1 



Height 
June 15 



3 inches 
^4 inches 
5 inches 
7 inches 
5 inches 



First 
cutting. 



August '18 
August 18 
August 18 
August 13 
August 12 



Height 
October 20 



i inches 

5 inches 

6 ii^ches 
6 inches 
4 inches 



Condit'n Oct. 20 



fSome frosted 
iFair sod. 
(Good stand. 
I Not frosted. 
(Sod dense; not 
' inj'd by frost. 
[Best condit'n 
Ifor fall past're 
(Good stand. 
ISlighlty frs'td 



The object in placing the above in beds one rod square was to 
graze sheep upon them by means of a temporary fence and thus 
test their flavor and nutritive value, in pasture. 



GENERAL SUGGESTIONS. 



By comparing a large number of analyses of grasses it has 
been determined that as a grass grows older there is a decrease in 
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the water, fat and aluminoids (flesh forming material) and an in- 
crease in oarhhy drates and crude fiber. 

About the time ot the formation of the seed there is an ap- 
parent conversion of albuminoids into corbhydrates; hence it would 
seem advisable to cut the grass before this takes place. The flavor, 
also, in early cut hay is higher, other conditions being equal, than 
in late cut. Considering that the water is decreasing and the weigh 
of fodder increasing till full bloom, while the change ot albuminoids 
to the seed has not commenced, to a material extent, this would in 
general be the most profitable time for cutting hay. 

If cut earlier, thougli the albumin and the palatability are 
greater &nd the crude fiber less, the shrinkage is larger; the total 
nutriment to the acre is less, and the damage to palatability by im- 
proper curing liable to be considerable. Musty hay is generally 
the outcome of too early cut grass. 

In later cutting there is a laft-ge increase in crude fiber and a 
decrease in palatability, digestibility and nitrogen, for which there 
is no compensation by a larger crop. 

DIGESTIBILITY OF THE CONSTITTJENTS OF GRASSES. 

There is a wide difference between the amount of the nutrients 
present in the grasses, as shown by chemical analysis, and the 
amount the digestive organs can make available. How much will be 
assimilated can be found by practical experiment only. 

This has been done at the German experiment stations and the 
results as given by Kuhn are here tabulated. In giving the value 
of the different grasses comparison is made with meadow hay, at 
$1.00 per 100 lbs. 
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EFFECT OF GEASSKS (IX THE TEMPEEAEUEE OF THE SOIL. 

Au accurate test of the temperature of the air, the bare soil 
and the soil under the grasses was commenced August 2, 1S83, to 
determine the effect of the grasses on soil temperature. 

The temperature was taken every morning at 8 o'clock with 
the followins; result given in the extremes from lowest to highest: 



August [Temperature of the atmospliere 

August Temperature of the bare soil 

August [Temperature of tlie soil under grass 

August Temperature of the soil six Inches under grass 

August Temperature of the soil under Alfalfa. 

September [Temperature of the atmosphere 

September ' ' 

S eptembe r 

Sep tem her 

Sep tembe r. 



Lowest 67 deg. Highest 76 deg. 



Temperature of the bare soil 

Temperature of the sou under grass 

Temperature of the soil slxtoches under grass I Lowest 48 deg. 

Te mperature of the soil under Alfalfa [Lowest 47 deg. 



Lowest 
Lowest 61 deg. 
Lowest 63 deg. 
Lowest 61 deg. 
Lowest 42 deg. 
Lowest 39 deg. 
Lowest 45 deg. 



Highest 71 deg. 
Highest 72 deg. 
Highest 72 deg. 
Highest Ti deg. 
Highest 71 deg. 
Highest 71 deg. 
Highest 72 deg. 
Highest 7SX dg 
Highest 72 deg. 



The atmospheric variation of temperature in August wiis 19*^; 
bare soil 1'2'^ ; soil under grass ll"-^ ; soil six inches utider grass 9''; 
soil under alfalfa 10'^ ; in the mouth of September the corresponding 
> variations were 29'', 32^, 27'\ 2i-?r-" and 25°. This is sufficient to 
show that tlie effect of grass is to equalize the temperature, prevent- 
ing extreme and sudden variations and thus afford more healthful 
conditions to the roots, enabling them to carry on vital pro- 
cesses with greater uniformity. In September, it will be observed 
that the variation in the temperature of bare soil was greater than 
in the atmosphere. This occurred on the morning of the 26. A 
severe frost the night preceding held the exposed soil down to 39°; 
while the atmosphere had risen to i2^, measuring the effect of the 
sun. 

At the same time the temperature of the soil under alfalfa 
clover was 47", indicating a protection of 8°; which in this case 
prevented any frost from touching the roots. It should be noted, 
also, that the protection on that morning afforded by ten inches of 
alfalfa was equal to close cut sod and six inches of soil, lacking 1°. 
This interesting problem will be continued with fuller observations 
the ensuing year. 



EXSILAGE. 



A silo was built upon the College Farm, by removing the 
floor in one of the rooms in the hrst story and studding the sides; 
upon which was put tar paper and ship-lap. The room, when com- 
pleted, was 11.9 feet wide, 16.6(5 teet long and 20 feet high. July 16, 
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and 17, it was filled. Eed clover, white clover, blue grass and 
timothy were cut, immediately raked by hand, pitched upon a wagon 
and then thrown into the silo, without passing through a cutter. 
The average length of the grass varied from four to fourteen inches. 
The grass, as it was put in, was tramped around the sides by one 
man. It required twenty-three loads, weighing twenty-one tons 
and 400 lbs. to fill fifteen feet of the silo; weight per cubic foot, July 
17, 14i pounds. 

At 6 p. m., July 17, the top was closely covered with two inch 
plank, running lengthwise; then planks were laid transversely not 
so closely, upon which boxes of sand were placed for weights. 

July 19, the temperature on the surface was 110° to 120° F; 
considerable steam was emitted at apertures along the sides of the 
covering; temperature on the sides of the silo, determined by boar- 
in through, ll0° F. 

July 22, the temperature had fallen 10°, and July 31, the aver- 
age was 90°. July 23, at 8 a. m., the ensilage had settled 6 feet 
and 3f inches and weighed, per cubic foot, 28J pounds. 

On the 10th ot December the weights were removed and the 
silo opened. On the sides the mould extended into the pit 1 foot; 
the top appeared perfectly good in the centre; temperature of the 
ensilage 65°; of the atmosphere 15°. 

The ensilage was of dark brown color and emitted a peculiar 
odor, not, however, offensive. 

On being fed to the cattle all, except one, out of twenty-four 
cows, to which it was offered, ate of it at once. It was placed before 
eight calves and all ate of it. December 28th the cattle, at this 
time, had became so found of it that they would eat it in preference 
to grain. Place grain and ensilage before th^m at the same time 
and they took the ensilage. 

Calves too young to eat hay ate^ ensilage greedily; when first 
thrown to hogs they ate it as ravenously as if it were corn. 

The ensilage was moist, but not as sour as in of corn fod- 
der. It was taken out of the silo with a common hay fork. It is 
our duty to record facts and, because of such a favorable showino', 
we must not be understood as advising every farmer to build a silo. 
The extent to which we are at present willing to be committed upon 
the storing of clover in the silo is that it has many arguments in its 
favor. 
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EXPERIMENTS IN FEEDING PIGS. 

PIGS NO. 1 

The object of experiment No. 1 was to determine the loss of 
the farmer in feeding store pigs barely sufficient to maintain flesh, 
but not enough to promote growth. January 15th, 1883, from a 
lot of fifty shotes, which had been kept for some time in one yard, 
and fed upon ear corn, corn meal and slops, selected twelve medium 
pigs, and divided them into three lots, having four in each pen. 
The food given, at first, was designed simply to be sufficient for 
maintenance; food given twice a day. 

FOOD CONSUMED PBE DAT FIRST WEEK. 

Lot No. 1. Seven and one-half pounds of shelled corn, two 
quarts of wheat bran, and four quarts of skim milk. 

Lot No. 2. Six ponnds of corn meal, two quarts of wheat bran, 
and four quarts of skim milk. 

Lot No. 3. Three pounds of corn meal, one pound of oil meal, 
two quarts of bran and four quarts of skim milk. Weights were 
taken and the test commenced January 19; weights taken at 4 p. 
m,, six hours after feeding; weights were again taken under similar 
con'ditions January 26. The average noon temperature for the week 
was 3-J- degrees F. In the second week's trial the food of each lot 
was as follows: 

No. I, 10 lbs. of shelled corn. 

No. 3, 8 lbs. of corn meal. 

No. 3, 4 lbs. of corn meal and 3 lbs. of oil meal; bran and milk 
as before. 

Average daily noon temperature lOJ degrees F. 

In the third week the ration was again increased. 

First lot, 12i lbs. shelled corn. 

Second lot, 10 lbs. corn meal. 

Third lot, 6 lbs. corn meal and 3 lbs. oil meal; bran and skim 
milk as in the first week. Average noon temperature 9f degrees 

Fourth week the rations were: 

First lot, 15 lbs shelled corn. 

Second lot, 12 lbs. corn meal. 

Third lot, 8 lbs. corn meal and 3 lbs. oil meal; bran and skim 
milk as defore. AAerage noon temperature 22J- degrees. 



22 



COLLEGE BULLETIN, 



The following table shows the result in detail: 

TABLE NO. 1 LOT NO. 1. 





January 19-26. 


1 FeDruary 8. | 


February 9. | 


February 16. 


PENS. 




$1 


1^ 




1"^ 


it 






O 


No. 1 

No 3 


150 
120 
134 
132 


154% 
119 
133 
133 


AH 

1 
1 


161 

i24jf; 

137K 
136K 


6'4 

3M 


176X 
133 
142 
147 


i5jr 
itl 

10J< 


1841^ 
139% 
181,V 
155^ 


8 


No. 8 


No 4 


8X 






Total 


536 


539% 


SH 


5591^ 


19X 


5983^ 


39 


630% 


32^ 



LOT NO. 2. 









" I— 1 


23 


.0* 


1 


^S 


■ O 


^2 


O 


No. 1 


1.34 
117 
152 
107 


132j(f 
118 

133X 


« 
i 


135 
121 
163>^ 
H5X 


8 
2 


139 
127J^ 
178X 
121 


4 

6» 
14% 
5)i 

30% 


134K 

192 

127H 


5>4 


No. 3 


6X 


No. 3 — 


13^ 


No. 4 


6!4 








507 


519% 


9>i 


535 


15J.J 


565% 


598ir 


SZVi 







LOT NO. 3. 





^2' 


$h: 


Is 


^2 

^1 


C3 


m 





1 


d 


No. 1. . 


128 
174 
148 
129 


l.SO 
171 
147J^ 
186 


2 
3 

7 


125H 
174/2 
148 
186Si 


3'/j 
Si 


131 

184-i 

155 

147 


5V4 
03i 
7 
10^ 


137'/a 
190 
160 
157 


6i4 


NO. 2 

No. 3 


5^ 


No. 4 


10- 






Total 


570 


dSiU 


5X 


584 Ji 


'/= 


6173^ 


32'/, 


644"^ 


273^ 



Table No. 2 shows the cost of making a pound of pork in pens 
1, 2, 3 and 4 during the period noted in table 1. The estimate was 
made upon the prices paid for the articles consumed: 
Corn, 85 cents per bu. 

Bran, 60 cents per 100 lbs. 

Milk, 25 cents per 100 lbs. 

Oil Meal, $1.25 per 100 lbs. 

TABLE NO. 2. 



CO. 
CO 

o o 






o ^ 



+3<M 

oo 



O.O03 



13 ° 
C€ O 






First week . . 
Second week. 
Third week . . 
Fourth week . 



0.4:8 

0.59 

0.69i 

0.80J 



0.128 
0.03 
0.018 
0.025 



0.46 
0.56 
0.661 
0.761 



0.48 
0.032 
0.021 
0.023 



0.48 
0.611 
0.72 
0.91 



0.095 
1.235 
0.0^2 
0.038 
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TABLE NO. 3. 





WEEKS. 




1 


2 


3 


4 


1. Total lbs. of gain in lots 1, 2 and 3 per week- 

2. Total cost of food for lots 1, 2 and 3 per week 

3. Cost of 1 lb. of gain in lots 1, 2 and 3 


18} 
1.42 
.089 
12.3 

30c. 


35} 
1.768 
.037 
8 

46}e. 


102i 
2.078 
.02 
3.2 

106c. 


92} 
2.58 
.028 
4.3 


5. Received per bushel for corn and meal fed") 
to lots 1, 2 and 3 with pork at^6.65 per V 
cwt., live weight J 


86}c. 



First. It will be observed, in table 1, that there was a decrease 
in the cost of producing pork, as the amount of food was increased, 
until the fourth week, showing that the more food a pig can digest, 
and assimilate above the necessities of sustenance, the greater the 
profit. 

Second. The increased cost ot producing a pound of pork in 
the fourth week, was due doubtless to passing the maximum of 
nutrition. The amount of food given the fourth week was notice- 
ably more than the pigs consumed at one time. Portions were left 
in the trough, and eaten through the day. The conclusion is in- 
evitable that there is a great loss to the farmer by not feeding enough 
to produce rapid growth, and there is also loss in over feeding, 
which will occur where swine are allowed to run to a crib, or large 
quantities of corn are thrown them at once. The point of greatest 
economy is where animals are fed all they can digest and assimilate. 

Third. It was not designed here to make any comparison in 
in the value of the foods consumed by the different lots, but simply 
to observe the law of profitable gain under dissimilar conditions. 

Fourth . In estimating the pounds of gain, and in determining 
the amount received for corn fed under such conditions, a value was 
placed upon oil meal, bran and milk, which is only approximately 
correct, but being the same for each w^ek, it does not materially 
affect the accuracy of the result. 

The pigs when fattened, were sold for $6.65 per hundred, live 
weights, and the amount received for the corn is determined upon 
this basis. 

SECOND EXPERIMENT IN FEEDING PIGS. 

The object of this experin.ent was to ascertain the relative value 
of corn, corn meal and oil meal for food. 

On the 17th of February, eight shotes were selected (being the 
same as lot I, and three in experiment 1) and divided into two lots; 
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they were then weighed and fed as follows: Lot 1, on corn meal; 
and lot 2, on shelled corn, both in moderate allowance. They were 
weighed each week under similar conditions, but the gain is given 
in our table for periods of two weeks. The whole trial con- 
tinued six weeks. The food was given twice daily, morning and 
evening. 

DAILY FOOD. 



First fortnight; mean noon 
temperature 32-|'^. 



Lot 1 was fed 15 lbs. of coi-n 
meal, moistened with water. 

Lot 2 was fed 15 lbs. of 
shelled corn. Drink of both lots, 
water. 



Second fortnight rations same as the first, mean noon tempera- 
ture 36°. 

Two lbs. 'of corn meal were 
taken from lot 1 and two lbs. of 
corn from lot 2, and same weight 
of oil-meal substituted in each 
case. 



Third fortnight; mean tem- 
perature — noon — 41 ^ . 



The following table (4) gives a condensed statement of the 
weight and gain of each pig during the three fortnights under trial: 

TABLE NO. 4 LOT 1X0. 1. 





FIKST FOKTNIGHT. 


Second fortnight. | 


THIRD FORTNIGHT. 


Pens. 




Weight 


Weight 1 


Weight 




Feb. S4. 


MarclilO. 1 Gain. 


March 24. 1 Gain. | 


April 7. 1 Gain. 


Pen 1- 
Pea 2— 
PenS-- 
Pen 4— 


181 

142,', 
148.', 
1.55 J 


1901 ii; 
167f • 2.1 ', 
153f 5] 
173 : 171 


210.1 
173j 

196 


19f 
6 

23 


2-29i 
203' 

222} 


19 

29i 

26J- 


Total 


627^ 


6851- .57:; 


5801- 


m 


654f 


74} 



LOT NO. J — FED SHELLED COEN. 



PENS. 


4i" 

n 


O 


a 


s 


o 


< 


o 


Pen 1-- 
Pen 2- 
Pen 3— 
Pen 4— 


137.', 
191.} 
163} 
1-55} 


14.5 
203] 
173} 
164 J 


7.1- 

12} 

9i 

n 


221| 

190 

176J- 


18 
161 


250 

208i 
204} 


28} 
18} 
28 


Total 


648 


686f 


38f 


588 


46i 


662J 


74J 
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TABLE NO. 6 LOT NO. 1. 



I FIKTS FORTNIGHT. [SECOND FORTNIGHT. | THIRD FORTNIGHT 



Total lbs. of gain 

Cost of food 

Cost of 1 lb. of gain. 



57| 
].53o 
.0266 



48| 

1.536 

.031 



74i 
1.68 
.022 



LOT 2 FED WHOLE COEN. 



I FIRST FORTNINHT. | SECOND FORTNIGHT | THIRD FORTNIGHT 



Total lbs. of gain 

Cost of food 

Cost of 1 lb. of gain- 



881 
1.312 
.033 



46i 
1.312 
.028 



74J 
1.48 
.02 



TABLE NO. 6 





LOT l! 1 LOT a. 




Corn Meal, | Whole Corn. 


Total lbs. of grain for six weeks - _ __ 


181 
4.75 

.0265 
3.5 

$0,998 


159i 


Total cost for six weeks.- --_. 


4.10 


Cost per pound of gain 

Pounds of food for one pound of grain __ _ 


.027 
4 


Received for corn meal and corn per bu. with \ 
pork at $6.65 live weight J 


$0.93 



From these results it would appear that there are 6^ cents per 
bushel in favor of corn meal, or just about the cost of grinding. It 
should be noted, however, that all but 2^ pounds of the difference 
in gains in lots 1 and 2 occurred in the first two weeks of trial, and 
it is possible that lot 2, which had been kept on corn meal pre- 
viously, was not fully accustomed to whole corn at this time; and 
it appears probable from the nearly equal gain in the second and 
third fortnights that there is not diiference enough between corn 
meal and whole corn tor swine to pay for grinding. 

However, allowing the figures to stand as they are, the dif- 
ference between whole corn and corn meal .is so small that it re- 
quires some explanation. It may be sufficiently accounted for by 
the length of time required for each lot to consume the m'ess. Lot 
1 (corn meal) took eight minutes; lot 2 (whole corn) took twenty- 
two minutes; thus the greater length ot time given to masticating 
the whole corn nearly compensated for the labor of mastication. 

At the close of the first fortnight the third pig in lot L and 
the first pig in lot 2 were removed, as they showed but slight gain 
in the previous experiment, and the feeding was continued with 
three pigs in each lot, as indicated in the table. The substitution 
of two pounds of oil meal in the third fortnight for two pounds of 
corn meal in pen 1 and for two pounds of whole corn in pen 2, 
reduced the cost of making pork, which is in accordance with the 
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law, that the addition of a highly nitrogenoiis by -fodder to one con- 
taining excess of carbhydrates is economical. 

When whole corn and corn meal were fed alone the cost of pork 
per pound was 3.1-10 cents in lot 2, and 2.9-10 cents in lot 1 ; when 
a small portion of oil meal was added the cost was reduced to 2 
cents and 2.1-5 cents in the corresponding lots. 

Observe the irregularity in the gain of several pigs, while 
fed upon corn or corn meal alone. 

The inferrence may be fairly drawn that the addition ot oil 
meal to a ration tends to equalize the gain in a lot of animals. It 
is an important point in feeding stock that all the animals should 
do their best, and not that a few should make large gains and the 
remainder ranpje upon a sliding scale down to positive loss. Pig 2, 
in lot 1, table 4, gained 25J lbs. the first fortnight; 6 lbs. the second 
fortnight and 29^ the third fortnight, showing that this pig was an 
irregular feeder, liable to over eat at one time with a corresponding 
loss of appetite at others. Total gain of this pig for six weeks was 60-J- 
lbs. Pig 4, in lot 1, table 4, gained in the corresponding periods 
17* lbs., 23 lbs. and 26i- lbs.; total, 66| lbs. in six weeks. Pig 4 
was a more regular feeder than pig 2 during this' period. By 
examining the record of these pigs in table 1; January 19, pig 2 
weighed 120 lbs. and pig 4 weighed 132 lbs. — a difference of 12 lbs. 
April 7, pig 2 weighed 203 lbs. and pig 4 weighed 222^ lbs. — a 
difference of 19^ lbs. 

On the 26th day of April these pigs were weighed for sale and 
pig 4 weighed 32 lbs. more than pig 2. 

Corn in these experiments is valued at 35 cents per bushel and 
oil meal at IJ cents per pound. 

Aside from the comparison of relative values of food this ex- 
periment shows how unthrifty is the farmer, who sells corn at 35 
cents per bushel when pork is worth $6.65 "per hundred weight, 
live. 

The gains made in the tables given in these experiments are 
such as can be made by any farmer with reasonable care. 



ACCOUNTS WITH THE PIG PEN. 

In the management of the farm upon strictly business princip- 
les, something more is necessary than a summary, showing that 
the income of the farm has exceeded the expenses. The question 
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is, "What particular department of the several industries upon the 
farm has paid a profit; and, if it be farm stock, what animals are 
profitable and what unprofitable. 

The following statement will illustrate the case: All the 
young sows (33) upon the College Farm are in one lot; from the 
20th of October, 1883, till the first of January following, they 
were weighed once in two weeks, by shutting them into pens, and 
placing platform scales at the door, on which was a pig crate with 
a slide door at each end. 

The gain of the entire lot from November 3d to December 
31st was 1919 pounds, which gives a gain of almost precisely one 
pound per day for each pig. 

The amount of food required to produce this gain may be 
stated as follows: 

Wheat bran, 1Y60 lbs., $8 80 

Wheat shorts, 704 lbs., 5 60 

Oil meal, 84 lbs., 1 00 

Ear corn (soft) 126| bu., _ 31 66 



Total, • $4T 06 

A little less than 3 cents per pound. 

Total gain, 1919 lbs., worth 5 cents per pound, $95.95, leaving 
a profit above cost of food of $48.89. It was found December 
31st that one pig in the lot made no gain, on account of injury; 
this was killed. Five others were unsatisfactory in form, or gain, 
or for other causes; these were sold. 

It must be borne in mind that these pigs were kept for growth 
and not for fattening; also that each animal should pass critically 
under the eye of the owner or Superintendent, and its value be 
marked by the scales. « 

SEPTEMBER PIGS. 

The statement is frequently made that the policy of keepino- 
Fall pigs is unwise— that the gereral farmer can not succed with 
them. The following facts have a bearing upon the case: 

Sixteen pigs, dropped the latter part of September, 1883, and 

allowed to run at large with their dams, were weaned December 

15th and weighed December 24th, 898 lbs.; December 31st they 

weighed 1013 lbs.; total gain 115 lbs.; gain TJ lbs. each in seven 

. days. 
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"Wheat bran, 1 bu. 
Oil meal, |- bu., 
Oats, 1 bu.. 
Soft corn, 3 bu., 



FOOD. 



0.12i 
.20 
.30 

.75 



Total expense, $1.37i 

Value of total gain for one week at 5 cents, 5.75 

The pig-s were separated at night into two pens, fully pro- 
tected frona the wind, but well ventilated. These weights and ac- 
counts will be continued through the winter and, as M'e believe, 
will show that tall pigs, well managed through the winter and 
turned on clover in the spring, are profitable. 

HOGS. 

It is desirahle to know what a herd of store hogs will do and at 
what profit or loss they are kept. The following table gives the re- 
sult on twenty-seven young brood sows — May pigs — sixteen Sep- 
tember pigs and two males. It should be noted that no attempt 
was made to see how much flesh could be put on these pigs. 

It was designed to keep them simply in growirig condition. 
The corn was fed in the ear, and, lik'e most of this years' crop, was 
considerably damaged by frost. 

The bran was made into a slop by pumping in well water. The 
Poland China boar was used much more than the Chester White, 
which may account for the diiference in gain. 





Chester 
White 
boar. 


Poland 
China 
boar. 


5 Chester 
White 
sows. 


22 Poland 
CMna 
sows. 


16 small 
pigs. 




December 31 


226 
233 
253 


223 
219 
227 


1093 
1168 
1298 


4060 
4356 
4608 


1013 
1177 




January 14 

January 28 - 


807 
915 






Gain 


27 


4 


205 


548 


164 


108 



Total consumed by all hogs in twenty-eight days: 

5446 lbs. of corn at 28c per bushel, $1'9.04 

1315 lbs. of bran at 70c per 100 lbs., 9.20 

71 lbs. of oil meal at $1.25 per 100 lbs., .87 

63 lbs. of salt, - .63 

$29.74 
Total gain on all hogs 1056 lbs., at $5.30. per 100 lbs, $55.96, 
a profit of $26.22 in twenty-eight days on all hogs. 
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EXPERIMENTS WITH MILK. 

FIEST EXPBEIMENT. 

To determine, if possible, the difference in yield of butter be- 
tween churning cream sweet and sonr: 

Sweet Cream— Eebruary 9, 1883, churned 22 lbs. 2 oz. sweet 
cream at 62° F. 

Temperature of the buttermilk, 63° F. 

Time ol churning, 1 hour and 25 miniites. 

First weight ot the butter betore salting, 4 lbs. and 1 oz. 

Second weight of the butter when ready to ship, 3 lbs. and 13^ 
oz. 

Sour Cream — February 10, 1883, churned 22 lbs. and 2 oz. of 
the same quality of cream after it had properly acidified. 

First weight of the butter, .5 lbs. and 2^ oz. 

Second weight of the butter when ready to ship, 4 lbs. and 3 
oz. 

It should be understood that the cream was well stirred while, 
sweet, at which time it was divided into two equal parts. 

The increase in the yield of butter of sour over sweet cream 
was 8.94 per cent. This e.xperiment does not agree with the results 
obtained in the ninth experiment of the first experimental report, 
but from following experiments, of a similar nature; we are of the 
opinion it approximates very closely, the truth. 

SECOND EXPERIMENT. 

To determine the loss, in butter, by churning sweet and sour 
cream mixed. Two tests were made. 

FIEST TEST. 

(A). Took 12^ lbs. sour ci-eam and 13 lbs. sweet cream, mixed, 
and churned immediately. 

Time required to churn, 1 hour and 15 minutes. 

Quantity of butter made, 4 lbs. and 9 oz. 

(B). Mixed 12 lbs. and 13 oz. sweet cream with 13 lbs. and 1 
oz. sour cream, and set aside for twenty-four hours. 

Quantity of butter made, 4 lbs. and 14 oz. 

Time required to churn, 45 minutes. 

Increase in yield of butter, when allowed to stand, after mixing, 
5.3 per cent. 
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SECOND TEST. 

(A). January 19, 1883.— Mixed 17 lbs. sour and 17 lbs. sweet 
cream, and churned immediately. 

Time required to churn, 1 hour and 50 minutes. 

Temperature of the buttermilk, 64° F. 

Temperature of cream when churn started, 60° F. 

Quantity of- butter, when salted and ready to ship, 6 lbs. and 
10 oz. 

(B). Mixed the same quantity and quality of cream, the same 
day, and allowed to stand for twenty -four hours. 

Quantity ot butter, when ready to ship, 7 lbs. arid 1 oz. 

Increase, in yield of butter when allowed to stand, 6.22 per 
cent. 

Both of these experiments, then, show that the practice in some 
creameries, of mixing sweet and sour cream, results in a loss of 
5 to 6 lbs. of butter per 100 lbs. of cream. 

THIRD EXPEEIMENT. 

To determine, if possible, the difference in yield of butter, 
between churning sweet and sour cream, from milk warmed to 
110° or 120° F. 

Three separate tests were made. 

FIEST TEST. 

Sweet Crecom — February 15, 1883. — Churned certain quantity 
of sweet cream, from milk warmed to about 110° to 120° F, and 
and immediately cooled down to about 55° F. 

Quantity of butter made, when ready to . ship, 2 lbs. and 
14i oz. 

Time required to churn at 60° F, 40 minutes. 

Temperature of buttermilk, 61° F. 

Sour Creavi — February 16, 1883. — Churned the same quantity 
of cream afteV it had soured. 

Quality of butter made, when ready to ship, 3 lbs. and 4 oz. 

Increase of sour over sweet cream, 12^ per cent. 

SECOND TEST. • 

Sweet Cream — Churned certain quantity at 55° F; came in 21- 
hours at 60° F. 
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Quantity of butter, 5 lbs. and 6f oz. 

Sour 6Veam— Churned same quantity at 62° F. iJutter came 
in 50 minutes. 

Quantity of butter, 5 lbs. and 12 oz. ■ 

Increase of sour milk over sweet cream, 5.7 per cent. 

The third test made, showed no difference, the same amount of 
butter being obtained from sweet and sour cream. 

Made microscopic examination of the undiluted buttermilk in 
the first test. In the sweet cream there were so many unbroken 
globules of butter \inder the field, that it would have been im- 
possible to cojint them, had it been desired. In the sour cream, 
there were not ten unbroken globules under the field at one 
time. 

FOTETH EXPBEIMENT. 

To determine, if possible, the effect of stirring cream while the 
souring process is going on. 

February 7, 1883. — Took equal quantities of sweet cream and 
set in water at 64° to 66° F. 

One can of the cream was stirred every few minutes, and the 
other was not disturbed. Obtained 3 lbs, and 4 oz. of butter from 
the stirred cream, and 3 lbs. and 5f oz. from the crearn not stirred. 
This slight difference in yield of butter is not suflncient to warrant 
the conclusion that the stirring is a disadvantage. 

An increased degree of the uniformity in the acidification of 
the cream stirred, while the souring process was going on, was very 
noticeable, and is quite important as relating to the quality of the 
butter. 

FIFTH EXPERIMENT. 

To determine the rapidity, with which cream rises, by the 
following treatment. 

(A). Milk set in the large size Cooley can, in air, at 28° F. 

(B). Milk set in large Cooley, Avith an inside small Cooley, 
filled with snow and ice. This left a space for milk about one inch 
around the small Cooley can. 

(C). Milk set in a small Cooley can in snow, and stirred con- 
stantly until it cooled dpwn to 50' F. Then set in air at 28° F. 

The milk used was of the same quality in each case. It was 
set at 7:25 a. m., January 29, 1883. The following table shows the 
per cent, of cream at diflPerent times. 
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Time the per cent, was 
oomputea. 



Per cent, ol Cream. 



Per cent, ol Cream. 



Per cent, ot Cream. 



9:15a. m.-. 

10:05 a.m.-. 

10:4.5 a.m.- 

3:30 p.m.-. 

7:15 p.m.-. 

Jan. 30, 8:30a. m._. 



3.56 

— - 5.71 



.12.14- 
-15.00- 
.17.92- 



..No separation - 

24 73 

22.93 

19.00 

17.74 

15.77 



--No separation.. 
-. No separation -- 
--No separation -- 

19.35 

18 10 

16.30 



"No separation" means tliat no distinct line between mm: and cream could be seen. 

The table shows that in can B., the one cooled most rapidly, 
nearly all the cream had risen in 2 hours and forty minutes. The 
cream was nearly 2 per cent, less at 10:45 a. m., showing that the 
condensation of the cream had already begun. 

Can C points to the fact that it is a bad practice to stir milk 
while the cooling process is going on. It would undoubtedly have 
shown a less per cent, of cream had it 'been set in water at 65° F. 

A churning of the cream, raised in each way, should have been 
made. For the smaller per cent, of cream might have yielded the 
most butter. 

The experiment, however, has some value in showing the effect 
of rapid cooling. 

SIXTH EXPERIMENT. 



To determine, if possible, the effect on the quality of the milk, 
of feeding a light and heavy ration of corn meal. 

Two cows were selected January 17, 1883 — Jessica, a Frisian, 
had dropped her last calf December 23, 1882, and Winnie Dudley, 
a Short-horn, had dropped her last calf May 27, 1882. Both 
were healthy and in good condition. From January 17 to January 
22, at night, each received 2 quarts of corn meal per day; January 
23 to 27, inclusive, 4 quarts per day; and January 28 to February 
9, inclusive, 6 quarts per day. Both received the same quality of 
hay. The following tables give the results: 

JESSICA. 



DATES 
OF MILKING. 



K^ 



DATE 
SKIMMED. 






Weights ot 
Butter. 






lb. oz.|H). oz. 









Jan. 17 *; Jan. 18, Jan. 19t 
January 19, SO, and SI 



January 37 and January 38 
Jan. 30, 31 and Feb. It — 
February 8 and 9 



17.3 

54.5 

41.75 

54.0 



Jan 19, 8:30 p m 



1 10 1 



Jan. 29, 10 a. m. 



14.38 
"lao" 



2 2H 



2 2H 



1 8 

2 1 



.3.72 
3.59 
3.82 



Oyerlieated creani; 
some butter lost. 
Cr'm soured at 64°; 
part otmlUi tested. 
Cream sour'd at S6° 
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WINNIE DUDLEY. 



January 17*, 18 and m- 

January 19, 20 anfl 81 __ 

January 87 and 38—, 

Jan. 30, 31 and Feb. It 


au.56 
11.2.5 
30.12 
22.5 

80.0 


Jan 19, 3:30 p m 


16.00 


15 13 


3.95 
3.05 
4.40 
4.02 

3.75 


Soured at 64". 
Only ptmlllc tested 


Jan. 29, 10 a. m. 




1 9i4 i 5'/j 
10 14!4 


Soured at 65°. 


February 8 and 9 




8.90 


1 6'/, 1 2 


Percent, or cream 
on one can only. 







•Evening. tMornlng. 

The variation in the per cent, of butter obtained, as shown in 
the above tables, is not sufficient to warrant the conclusion that the 
food had any effect on the quality of the milk. The differences in 
yield of butter, might have resulted from differences, in the tem- 
perature of setting, acidity of the cream and per cent, of water in 
the butter when weighed. 

In this, as in other experiments, the first weight of the butter, 
means the weight as taken fr(5m the churn. 

The second weight, is the weight after salted, reworked and 
ready for shipment. 

It will be seen that Jessica's average yield of butter per 100 
lbs. of milk is 3.68 lbs., providing we count the last four churnings 
as accurate. 

During eleven mouths of 1883, she gave 8105 lbs. of milk, 
which, according to the above figures, would have made 298 lbs. of 
butter. There is this to be said, however, that the richness of milk) 
in the same breed, is generally greater when the quantity is least, 
and consequently the estimate only approximates the truth, — and is 
probabl}' low. 

It was not the intention in the experiment to form any com- 
parison between these cows or the breeds they represent. It would 
have been impossible, if so desired, for Jessica had calved December 
23, 1882, and Winnie Dudley May 27, 1882. In the one case we 
have milk from a cow gone with calf about twenty -five days, and in 
the other eight months. 

THE DIFFEEENCE BETWEEN A GOOD COW AND A COMMON COW. 



In March, 1883, an experiment was commenced to test the dif- 
ference-between a good cow and common cow. The imported 
Frisian cow Metje — i years old — was selected to represent the o-ood 

cow. A farmer was visited, and his best young cow — 4 years old 

was purchased to represent the common cow. The trial was com- 
menced March 29th, and continued twenty-five days, but account 
was taken for twenty-two days only. 
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The cows- were placed in stalls, where tbe floor was covered 
with galvanized iron, and so arranged that the liquid could be 
caught in a pail underneath. The hay, grain, water and excrement 
were weighed exactly, for each day, and analyzed; the temperature 
of the stable was taken daily; the cows were milked at precisely 6 
a, m ., and 6 p. m., and the per cent, of cream and butter determ- 
ined. 

Metje calved March 20th, 1883. 

Jennie (common cow) calved February 15th, 1883. 





'1 

oi 


GKAIN CONSUMEP. 


Lb3.wat'r 
drank. 


Lbs. ex- 
crement. 




1 


P9 


a 

o 


5 


n 




Jennie 


o5() 
571 


170 

1S4 


99 
107 


17 
18 


286 
309 


80.', 
155" 


55 




180 













Total 
Morning. 


lbs. ot milk given, i| WelgM of Cows. ||Lbs. Galn'd 




Eyenlng. ! Total, |[At comm't.] At close. || 


Jennie _ 

Metje 


182-10 
516- 7i 


186-6 
543-6J 


369 
1059-14 


658 
976 


756 
976 


98 






Value of milk 

at 3 cts. per 

quart. 


Value of food 
consumed. 


Cost of milk. 


. Profit. 




?5,535 
15.90 


1.625 

2 27 


.0088 
.00428 


3,425 


Metje.. 


13.67 



In determining the cost of food consumed — 

Hay is valued at .§5.00 per ton. 

Corn meal is valued at 80 cts. per cwt. 
• Bran is valued at 50 cts. per cwt. 

Oil meal is valued at $1.25 per cwt. 

The per cent, of cream can not be given with exactness. The 
above experiment shows the great importance of the machine for 
the conversion of the products of the farm into milk, and how 
necessary it is that all inferior animals should be sent to the block. 
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MILK EEOOED OF FIVE FEIESIAN COWS EEPOETED DECEMBER IST, '83. 



DURKJE. I WETJE. 1 IIARPKE. | FRANKJE. | JESSICA. 



1882 1889 1883 1883 1882 1883 1882 1883 1882 1883 



January — 
February -- 

March 

April 

May 

June 

July 

August 

September . 
October — 
November. 
December - 



982 
1158 
1019 
918 
782 
648 
626 
488 
625 



481 
388 
436 
403 
432 
285 
137 



1050 



55 



1Q63 
1179 
1046 
969 
804 
713 
605 
400 
397 



Total 7146 3612 7176 7463 6865 8314 6185 6479 2358 8105 



275 

1374 

1193 

1123 

868 

807 

736 

612 

420 



967 
1047 
1015 



60 

268 

1014 

928 

1177 

1177 



9811078 
823 919 
703 768 
587' 59i 
422 330 
320...- 



548 
804 
791 
859 
736 
671 
614 
555 
607 



527 
491 
581 
549 
734 
794 
741 
602 
544 
526 
390 



487 
435 
414 
380 
384 
258 



664 
742 
750 
691 
9.32 
1016 
905 
748 
674 
563 
420 



♦Calved. 



All received bran and corn meal in 1882, and none during the 
summer months of 1883. 

Date of birth, date of calving, and average daily yield of milk, 
of the above cows: 



NAME OP COW. 



Date ot 
cow's blrtli. 



Durke--. 

Metje — . 
Harpke . 
Frauje— 
Jessica .. 



Mch. '79 
April '79 
April '79 
April '79 
|Mch. '79 



Da te of CalTlag . 
1888. I 1883. 



I Average Dall y Yield. 
1 1882; i 1882. 



March 2: 
Aprils 
April 8 

Mch. 25 
Dec. 23 



Oct. 26 
March 20 
Feb. 16 
No calf. 
No calf. 




Monthly gain or loss of above cows during the milk- record 
period of 1883: 



NAME OF COW. 



^ 



^ 



^ 



fe 



Date Calved, 
1883. 



Durkje . 
Metje— - 
Harpke 
Frankje 

Jessica- 



984 
1084 
1058 

942 
1074 



980 

1166 

954 

888 

1084 



1000 
976 



1082 



960 
910 
878 
960 
1014 



1020 
960 



1166 
1030 



925 1010 

97011084 

1055 1180 



1238 
1074 
1090 
1074 
1206 



1092 
1092 
1130 

1156 
1274 



1070 - Oct 26. 
1142 March 20. 



1164 
1124 
1280 



Feb. 16. 

Mch 25 '82 
Dec. 23 '82 



KAISING COLTS. 

As an example of what colts will gain under given conditions, 
the following statement may be of value. The mares kept upon the 
College Farm have generally dropped their foals the fore part of 
May, and have been allowed to remain with them for two weeks, 
after which they have been worked regularly. 

The colts were not allowed to follow their dams, and as soon 



STATE AGRICULTURAL COLLEGE. 



37 



as they would eat oats, they were given a small quantity — com- 
mencing with a handful and increasing to two quarts, twice daily — 
and what grass they would eat. In the fall they ran out from the 
barn to the pasture, -without restraint. At six months old they 
were weaned. Winter management: During the first winter they 
are given a separate yard adjacent to the horse barn, into the base- 
ment of which they can go for shelter; the food is, for each colt, one- 
hali pint of oil meal, two quarts of oats, and two ears of corn, morning 
and evening, and an abundance of good hay, in a self-feeding rack. 
To this ration has been added two quarts of wheat bran per day. 
The following summer they are turned upon pasture, as early as 
practicable, and receive no grain. 

It is not designed here to advocate any theory, but to give a 
plain and reliable record of facts, whether they be for or against 
the practice pursued. 

NOTES ON THE FOLLOWING TABLE OF WEIGHTS. 

Highland Lass raised the colt Belle during the summer of 1883, 
which should be considered in determnining her gain. 

The scales show that the yearlings, Bobby and Maid, gained 
nothing from December 30, 1882, to May 1st, 1883. They were fed 
and allowed to run with older colts. The yearling. Major, gained 
125 lbs. during the same period. He was fed separately. 

The weanling, Jane, is a vigorous colt and from large stock, 
but weighed, December 31st, 292 lbs. less than Belle. This was 
due mainly to feeding with older colts, which kept her from her 
share of the grain ration. December 31st, she was placed by herself 
for grain, and the weights will be continued. 

All the younger horses and, colts had the-distemper during 
November and December. 



Cliaracter of 
sire. 



Imp HlgM'd LasslPure Clydesd'le 

■"- ' — , CoaclL 

Norman. 
. Clyd'dale. 
Norman. 
. Clyd'dale. 
. Coach. 
. coach. 
. Clyd'dale. 



Molly 4th.. 
Molly 5th_. 

Major 

Kate 2nd ._ 

Flos 

Bohby 

Maid 

Maine 6th-. 

Belle 

Jane 



Imp. I 
Imp. 
Imp. I 
Imp. 
Imp. 
Imp. ( 
Imp. 
Imp. ' 



2200 
1400 
2200 
1700 
2200 
1550 
1400 
1400 
1700 
1700 
1700 



Character of 
Dam. 



PureClydesd'le 
Half Norman. 
It (t 

Trotting Mare. 
Hlf. Clydesdale 

Trotting Mare. 
Common. 
Half Norman. 
Pure Clyde'ale' 
Hit. Clydesdale 



^ 



1800 
1324 
1324 
1150 
1220 
1340 
1005 
1250 
1321 
1551 
1588 



Date of birth. 



June 29, 1880. 
May 1, 1881. 
May 7, 1882. 
Oct. 2, 1881. 
May, 1882. 
June 25, 1882. 
May 10, 1881. 
Mays, 1882. 
May, 1883. 
May, 1883. 
June, 1883. 



1496 
1010 
684 
875 
608 
511 
830 






15511. 

1008 
765 
910 
637 
590 
818 



1052 
930 

1000 
73(1 
690 
830 
874 



1570 

1210 

1050 

1140 

980 

874 

950 

1130 

740 

776 

484 



•Imp. Highland Lass. 
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OALYES. 

This report and the table of weights, accompanyiDg it, are de- 
signed to ilhistrate methods of farm management, and gains under 
fair treatment. They represent variety in management, as well as 
diversity in breeds. The Shorn-horn calves were allowed to suck 
their dams twice each day, and were fed what they would eat of a 
mixture of wheat bran, oil meal and corn meal. The mixture was 
equal quantities of bran and corn meal, with one-sixteenth oil meal. 
This was continued till each calf would consume four quarts per 
day; after which, the amount was not increased. 

The Frisians were fed new milk till six months old, and treated 
otherwise as Short-horns. The Jersey calf. College Pride, and all 
grades were fed skim milk and oil meal, with grain same as others, 
but not so long. All ran over pasture, after they were old enough. 
Some of the yearlings were fed a little grain the fore part of the 
season — others not any. 

GEOWTH or YOUNG STOCK DURING THE YEAR 1883. 



Date ol 
tlrtti. 



^ 



art 

i 



SHORT-HORNS. 

Eosebud 6tli 

Ann Combs, 6tli Oxlord 

May Moore 5tli 

Colonel Trimble 

Nellie Lane 2d 

May Moore 6th 

strawberry's Oxlord. 

Maud Dudley 2at 

Col. Dudleyt 

May Moore 7tli 

Winner 

Lily Napier 2d 

FRISIANS. 

Lad of Jessica 

Harpke 2d 

Maid ol Frlesland 

Stadt Holder 

Grade Frisian 

JGRSETS. 

Perfection 

College Pride 

GRADE DEVONS. 

GRADE SHOBT-HOBN. 
Nora 

~*Sbldr~tTwina 



June 4, 1882. 
Dec. 27, 1882. 
July 21, 1882. 

NOT. 6, 1882. 
Dec. 13, 1881. 
April 30, 1883. 
May 11, 1883. 
July 13, 1883. 
July 13, 1883. 
August 11, '83 
August 6,1883 
Sept. 17, 1883. 

Dec. 23, 1882. 
Feb. 16, .1883. 
March 22, '82. 
March 20, '83. 
January, 1883 

Feb. 4, 1882. 
Jan. 9, 1883. 

Jan. 31, 1883. 
May 15, 1883. 
June 1, 1883. 

Nov. 15, 1888. 



646 
190 



672 
245 
546 
.S68 
800 



341 
610 
450 
bSO 



700 
430 



775 



882 



914 



952 



550 



742 



670 

660 

800 940|i068 

155 292 



228 



290 
108 

682 



616 



401 

174 
706 
107 
214 

620 
127 



120 



500 

245 335 
710800 



264 
185 
190 



846 



1054 

348 
842 
145 
172 
135 
105 



908 
1068 

434 
404 
218 
250 
186 
244 



850 
960 
1100 

506 
496 
270 
380 
252 
315 
180 



980 
1124 

568 
* 

342 
386 
324 
406 
234 



830 
1010 

1193 

628 

400 
480 
384 
496 
312 



590 
S90 

185|2S5|.-|550 
215,305:410 428 



349 



640 780 
180 280 

230 281 
180 
370 

435 



820 830 
344 380 



295 
349 



373 
230 



422 
290 



550 578 



638 

924 

* 

462 

868 
412 

460 
354 
490 

642 



686 
956 

504 

922 
464 

442 
414 
568 

678 



722 

1032 

554 

924 
490 

434 

602 



750 
990 

600 

910 
480 



492 
630 

700 



806 
240 
284 
642 
893 
473 
376 
250 
325 
249 
391 
132 

275 
642 
308 
443 
386 

294 



204 
312 
335 

851 



30 

80 
28 
64 
39 
67 
75 
50 
65 
62 
97 
66 

90 
64 
30 

88 
43 

29 
39 

25 
44 
87 

39 
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Average monthly increase of all, 54. 

The grades indicate that skim milk and oil meal gruel are good 
substitutes for new milk. The pure Short-hord bull, Ool. Trimble, 
2d, weighed, December 31st, 1010 lbs; the grade Short-horn heifer, 
Nora, at same date, weighed 700 lbs. The difference in gain is 310 
lbs. 

Allowing that all this is due to food; Ool. Trimble ate thirty 
bushels of grain more than Nora, and drank, as nearly as can be 
estimated by the milking capacity of the dam, 1200 quarts of fresh 
milk more than Nora. The milk, at 2 cents per quart, would be 
$24.00, and the grain, at 40 cents per bushel, ground, would be 
$12.00; making $36.00. 

As mere production of flesh, this increase is too costly; 1010 
lbs., live weight, at 4^ cents per lb., amounts to $45.60; 700 lbs., at 
3 cents per lb., amounts to $21.00. Here is a loss of $11.60 on the 
present value. The general farmer must determine whether the 
earlier maturity will compensate for this present loss. 

It will be observed that the calves, dropped in July and August, 
did exceptionally well. 

A careful study of this table will show the comparative gain of 
calves and yearlings, and to what extent it may be wise to push 
early growth. 



SOUTH DOWNS AND SHKOPSHIRE DOWNS. 

One hundred ewes are kept on the College Farm for breeding 
purposes. They are pure South Down, pure Shropshire Down and 
a cross between the two. 

These sheep give very little trouble; they are allowed free 
range in the summer and fall; are extremely hardy; excellent 
mothers; keep fat on grass; rhake superior mutton. As far as tes- 
ted the Shropshire Downs possess all the excellencies of the South 
Downs; weigh from 50 to 100 lbs. more at maturity, and produce 
fleeces three or four pounds heavier. 

The Downs have giv^n the best satisfaction of any sheep tested 
on the College Farm. 

The crosses, resulting from breeding a Shropshire buck to 
South Down ewes, have shown remarkable vigor, early maturity, 
large weight, and good shearing qualities. 

The results have been so noticeably favorable that a large local 
demand has sprung up for the cross bred buck lambs. 
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POTATOES. 

The following list of potatoes were under trial upon the Ool ■ 
lege Farm during the year 1883. The report is here given for two 
years, to determine results with greater reliability. The potatoes 
were upon the same field as in 1882, which must be considered in 
the comparison made: 



NAME OF POTATOES. 



DATE 

Planted In. 



DATE 

Blossomed In. 



YIELD 

Per acre. 



I 1888 I 1888 I 



I 1882 



Alaska _ 

Advance 

Ameri'an Magnum Bonum 

American Giant 

Adipondack 

Belle 

Beauty of Hebron 

■Rritish Queen 

Bliss' Triumph 

Brownell's Best 

Boyd 

Burbank's Seeding 

Blue "Victor 

Clark's No. 1 

Climax 

Chicago Market 

Cook's Superb 

College Belle 

Dunmore's Seeding 

Davis' Heeding 

Duchess 

Early Snowflake 

Early Ohio 

Early Household 

Early Telephone 

Extra Early Peachblow 

Early Sunrise 

El Paso .. 

Granger 

Geneva Co. King 

Hamburg 

Hero 

Jordan's Prolific 

La Plume Triumph 

Mammoth Pearl 

Matchless 

McCormick 

Prairie Flower 

Parson's Prolific 

Palmer's Early 

Palmer's Late 

Peerless 

Perfection 

Pride of America 

Pride of the West 

Purple-eye 

Queen of Valley 

Red Lyon 

Bobinson's Seeding 

Startler 

Saranac 

St. Patrick 

Silver Skin 

Supeoior 

Sutton's Mag'B 

The Grange 

Trophy 

Vermont Champion 

Watson's Seeding 

Wall's Orange 

White Elephant 

White Star 

Whipple Seedling 

Young's Pinkeye 



Apr. 15 
Apr. 22 
Apr. 20 



Apr. 17 
Apr. 14 

(1 

Apr. 22 
Apr. 20 



Apr. 21 
Apr. 15 



Apr. 17 
Apr. 20 



Apr. 20 
Apr. 21 



Apr. 14 
Apr 17 
Apr 20 

Apr 2o 
Apr 2(1 



Apr 21 



Apr 20 
Apr 14 

" 2: 



Apr 17 

" 25 



Apr 20 



Apr 22 

'^ 2.: 

" 20 

" 20 



Apr 21 

" 22 
" 26 



Apr 21 
■' 21 

' 22 



Apr 17 
• 20 



Apr 25 June 21 



21 
25 
" 25 
" 25 
" 25 
" 18 
April25 
" 21 
" 2.5 
" 2fi 
" 21 
" 21 
" 20 
" 26 
" 19 
" 20 
" 20 
" 21 
" 21 
" 26 
" 19 
" 19 
" 20 
" IS 
" 25 
" 26 
'■ 26 
" 26 
May 16 
April21 
' 21 
26 



July 1 

■ 1 

1 

21 
1 
28 
28 
21 



July 6 
•' 26 



April25 

" 20 

•" 20 



Apr 22 



26 
21 
26 
26 
25 
25 
26 
2i 
20 
20 
26 
25 
26 
26 
21 
19 
21 
26 
21 
21 
25 
26 
26 
25 
20 
April2S 
^' -21 
" 25 
May 19 
Apr 25 



June 28 
July 21 
July 26 



July 1 
" 1 



July 6 



June 28 
July 21 
" 6 



Julyl 



July 6 

July 21 



July 6 



June 28 

" 28 

July 6 



July 6 



July 21 
June 28 



June 22 
July 6 



June 28 



July 6 



July 6 
June 23 



June 25 



July 11 



June 23 



June 23 



June 23 



June 23 



July 6 



July 6 



July 6 

" 28 
June 25 



July 6 
June"23 



July 6 
June 23 
July 6 



July 6 



Julys 



June 25 
June 23 



July 6 



June 25 



213 
207 
188 
2.58 
327 
177 
131 
201 
133 
261 



366 



186 
337" 



260 
119 



203 
177 
1-54 
256 
167 



171 
179 



277 
264 
194 



130 

498 



800 



272 
485 
123 
160 



215 
217 
197 



187 
187 
181 



220 



816 
296 



209 
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CO-OPERATIVE EXPERIMENTATION". 

The farmers of Iowa have been invited to co-operate with the 
College in experiments. Potatoes and oats were furnished a limited 
number of farmers, in 1883, for trial. R. M. Hunter, of Ames, 
makes the following report on potatoes: 

"The ground upon which I planted the potatoes, had been 
under cultivation for fourteen years. 

It had produced ten crops of corn and four crops of oats. It 
was moderately manured nine years ago. 

In the spring of 1883, i drew fine barn-yard manure on to the 
land, at the rate of twenty two horse loads per acre. 

I furrowed for the potatoes at the usual distance apart, and 
planted three eyes to the hill, and 1327 hills to the acre; covered 
with a corn plow; after plowing harrowed crosswise; just as the 
potatoes were coming up, plowed with corn plow, covering the top 
slightly; cultivated, four times during the season. The conditions 
for all the potatoes were as nearly alike as possible. 

VARIETIES. 

Mammoth Pearl, 
White Star, 
Crawford's Seedling, 
Cook's Superb, 
White Elephant, 
Belle, 

Early Ohio, 
Beauty of Hebronj 
Early Telephone, 
Startler, 
Blue Victor, 
White Scotch, 
Early Rose, 
White Co whom, 

OATS. 

Fifteen varieties of oats were sown on the farm the past sea- 
son. The first four, in the following list, were imported from Mos- 
cow, last spring; the secondjbur, were imported from France. It 
would not be just to state the yield per acre, as they were sown in 
small quantities. The weight, per bushel, is given. It will be ob- 



YIELD PER , 


ACRE. 


368 


bu. 


368 


bu. 


223 


bu. 


391 


bu. 


245 


bu. 


345 


bu. 


98 


bu. 


157 


bu. 


213 


bu. 


157 


bu. 


391 


bu. 


198 


bu. 


181 


bu. 


208 


bu, 



36 


bu. 


35 


bu. 


37 


bu. 


35 


bu. 


29 


bu. 


32 


bu. 


32i 


bu. 


31 


bu. 


37 


bu. 


31 


bu. 


35i bu. 


82 


bu. 


33 


bu. 
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served that the oats from E.ussia, in every instance, weigh heavier 
than tbose from France. 

WT. PER BUESHEL. 

Samara, 

White Moscow, 

Boskof, 

White Petrowslvi, 

Guise de Province, 

Roussi Coaromne, 

Coulsomere, 

Georgia, 

White Belgian, 

Washington, 

Welcome, 

Challenge, 

Russian White, 

Russian Green, 

American Triumph, -( 

WHEAT. 

Forty varieties of imported wheats were tested on the Col- 
lege Experiment Grounds, in 1883; just before the time for cut- 
ting, a severe liail storm so interfered with the test that it is im- 
possible to give accurate data. One variety of wheat, however, 
deserves further mention : 

In the winter of 1881-2, one-half bushel of wheat was pur- 
chased from Central Texas, on the statement that it was the only 
variety which could be raised in that .section.. It required several 
months to obtain it. During the season of 1882, it was tested 
with many other varieties, and gave the best results. It was sown 
again in 1883, and produced an excellent quality of hard wheat. 

Should any party desire some of this wheat for trial, we will 
send one-half bushel in a sack for $1.00. 

The wheat question, in Iowa, is involved in great uncertainty. 
We have made two importations from Russia, one from China, one 
from Hindostan, one from France and one from England, besides 
collecting a large number of Americanized varieties; it can not be 
affirmed at this date that any of them are reliable. 
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TILE DRAINS FOE ORCHARDS. 

As I have noted the discussion in regard to the causes of the 
faihire of the apple trees, it has occurred to me, that, possibly, too 
little value h^s been placed upon the root environment. If our 
statements shall serve to call attention to the necessity of change in 
root conditions, my purpose will have been meet. 

In the discussion of this subject, I enter into a domain which 
has not, as yet, been thoi^ughly traversed by science, and hence 
many things, to which we would attach the stamp of certainty, must 
be classed as only probable; but as a precaution against erroneous 
conclusions, I shall pursue such lines only as have thoroughly es- 
tablished bearings, and shall strive not to be guided by evidence, 
about which there is seeming uncertainty. 

To arrive at any just conclusions, as to the necessity of tile 
drains for orchards, requires that we recall and group some well 
known facts about roots and soils. Like a lot of scampering boys, 
at hide and seek, roots start our from a common centre, in search of 
food — zigzag, crisscross, they plunge along with open mouths, ask- 
ing for something to eat, and the root that comes across a dainty 
morsel devours it, and sends out other mouths to eat up the crumbs. 

ISTobbe, by experiment, established the theory that the amount 
of available plant food and its location determine the number and 
character of the roots of a plant and their location. While plants 
project roots in every direction, those thrive and multiply .which 
find food, and in proportion to the quality and quantity of available 
food found. The roots finding little food grow slender and long, 
and finding none they become as a withered branch. 

This established, it follows that the great mass of the roots of 
a plant will be developed where the most and best food is found, in 
an available form, which, in undrained land, is within a short dis- 
tance of the 'surface. 

Having determined where the mass of roots may be found, we 
should notice feeding conditions, or the conditons under which they 
will take up nourishment. 

The two principal conditions are temperature and moisture. 
Food is taken by a plant within certain limits of temperature- it 
may be so low that the plant ceases to feed, or so high that food at 
that temperature, is injurious. These extremes are quite variable in 
different plants. 
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Wheat will feed at a lower temperature than corn, and corn can 
feed at a higher temperature than "wheat. 

While a plant may adapt itself within certain limits, sudden 
changes are injurious. Nature has thrown in modifying conditions 
to prevent the disastrous effects of sudden or extreme changes in 
temperature. The shade of the top, and the natural mulch of the 
leaves and grass modifj' the effect of cold and heat upon the soil. 
Experiments on the College Farm show that ten inches of grass are 
equal to six inches of earth in retaining- heat in the soil, or in re- 
tarding heat from entering the soil. Nature has also provided other 
barriers to extremes; the condensation of atmospheric moisture in a 
porous soil is a heating process, and conteracts radiation; surface 
evaporation is a cooling process, because water borrows a large 
amount of heat, mainly from the soil, when passing into vapor, and 
cooler water from under comes to the surface. 

Next to heat, water is the most influential factor in the produc- 
tion of crops. 

Water may exist free in the soil in three conditions, which are 
designated respectively by scientists — hydrostatic, capillary, and 
hygroscopic water; or running water, water that is held in the fine 
pores of the soil by capillary attraction, and water which adheres to 
particles of matter, and is not perceptible to the senses, but adds to the 
weights. Hydrostatic water is such as comes into a post hole, or 
any excavation. After a rain it settles to a level, which is lowered by 
evaporation and natural drainage. In case of a semi-impervious 
subsoil, hydrostatic water may stand within a short distance of the 
surface for weeks, and even months. Agricultural plants are in- 
jured if their roots are immersed, for any length of time, in hydro- 
static water; capillary and hygroscopic water furnish the best con- 
ditions for growth. Hence where water is ponded a short distance 
under the surface, the main root development will be close to the 
surface, and, however rich the soil, no benefit is derived from any- 
thing below this water line. 

The most of this water, where a semi-irapervious subsoil ex- 
ists, must pass off by evaporation, in which process it not only bor- 
rows heat from the soil, but all contiguous plants. 

Corn turns yellow under reduced temperature and vitality; the 
effect on the apple tree is similar, but no so apparent. 

If any one should be disposed to count this amount of heat, 
borrowed, as inconsiderable attention is called to the fact, that the 
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heat required to evaporate a quart of water is more than four times 
as much as the heat necessary to raise the same amount of water 
irom the freezing to the boiling point. In the course of the year, 
rain water falls upon Iowa soil sufScient to cover it one yard in 
depth. Without accurate data, I estimate the amount passing off 
by filtration in Central Iowa at less than 5 per cent.; the remainder 
must be evaporated, which requires solar heat suificient to raise a 
column of water UA-W feet deep, covering the entire State, from 
the freezing to the boiling point. 

If, in the course of a year, one foot of water is carried off by 
tile drains, solar heat, for warming the soil and vegetation, would 
be saved in Iowa equal to the amount necessary to make a column 
of ice water, four feet deep, over the entire State, boiling hot; and 
and quite a per cent, of this saving would occur in the early spring 
and late tall. 

Let it be understood that standing water, which is all that 
drains will remove-— whether it be on the soil or in it, is destructive 
to plant life. 

The porosity of the soil has considerable to do with the root 
growth, as air must enter, in order that chemical change may take 
place, and thus food be prepared. Porosity bears also an import- 
ant relation to the amount of moisture a soil can retain as capil- 
lary and hygroscopic water — in which condition it is best suited to 
the ends of plant life. 

Let us apply the foregoing principles to a case in hand: In 
Central Iowa we have a rich clay loam soil, with a semi-impervious 
sub-soil, at an average depth ot three and one- half feet. This sub- 
soil prevents the soil water from filtering away in a wet time and 
in a dry time prevents the water at a greater depth from passing 
up to moisten the plant roots. 

During two weeks of July, 188 1, the hydrostatic water was 
not lower than three inches under the surface, followed by extreme 
heat. 

Winter commenced with the line above normal. In April, 
May, and one-half of June, 1882, the lowest point was twelve 
inches; and during April and May, 1883, the same was true. 

These conditions apply to such lands in Central Iowa as possess 
the semi-impervions sub-soil, which is most of it. Nurserymen will 
remember that it was almost impossible to cultivate their orchards 
whith a team during these periods. 
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The researches of Dr. Sach have shown that "sudden changes of 
medium about the roots of plants, slow to adapt themselves, are fatal 
to their existence." It is not material whether this results from 
water or temperature, it is almost equally injurious. If a seedling, 
that has grown in the soil for a short time only, have its roots im- 
mersed in water, the roots already formed soon perish, while new 
roots grow from the crown to feed in the soil above the water. 

Apply these principles to the apple tree. The deeper roots of 
the apple tree in the summer and late fall of 1881, were seriously 
weakened or injured by standing in water; all roots lower than a 
foot were further injured in the spring of 1882. 

The top sympathized and correlated with this root condition, 
and the severe winter of 1882-3 completed the catastrophe. 

Another danger to the apple tree arises from piling such a 
mass of roots near the surface, caused by the richness and porosity 
of the surface soil inviting them and the hydrostatic water barring 
lower progress; it is the effects of heat and drouth so liable to oc- 
cur in our extremely variable climate. 

The color ofsoil has considerable to do with its temperature. 
If the temperature of the air be 90° and a thermometer be placed 
one inch deep in a dark soil like ours it will indicate 24° more than 
in the atmosphere; 14° more than one in a yellow, sandy clay, 
and 20° more than one in a stiff clay. Thus while the heat of the 
air is within the limits of healthy growth, the heat of the soil may 
be tropical and at a temperature equal to removing the tree so far 
south as to be beyond its habitat. 

To what depth does this heat effect the soil? Schubler ascer- 
tained that the air penetrated rich garden soil and deposited mois- 
to the depth of IS inches, and to that depth the soil was subject to 
dailv changes in temperature; but the increased temperature of the 
soil above that of the temperature of the air does not extend more than 
6 or 8 inches in depth. It has also been shown by the same author 
that soils which contain considerable humus cool with greater 
rapidity, subjecting the roots of plants to daily extremes of temper- 
ature. In time of drouth, admit that during the day, hot winds 
.penetrate to the depth of 18 inches, nearly all the feeding roots must 
be affected; and hence the sudden change of medium brings disas- 
ter. 

Intimately connected with this subject is that of the transpira- 
tion of water through plants and its exhalation from the leaves 
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During the prevalence of hot, dry wtiids, when exhalation is greatly 
increased, transpiration must be correspondingly increased to sup- 
ply moisture and prevent injury. Whether the water does pass up 
from the root with suiScient rapidity to make good this unusual de- 
mand, depends to quite an extent upon soil conditions. 

Sach has shown that cooling the soil — which would occur in 
case of standing wrter — retards transpiration and conduces to leaf 
injury, as evidenced by wilting, and that warming the soil increased 
transpiration and restored the leaf. 

The removal of the surplus water by drainage and the conse- 
quent increased temperature of the soil, has then a most important 
bearing on the ability of the leaf to sustain for a long time the 
rapid exhalation of water caused by the torrid sun and hot, dry 
winds of semi-tropical days in our temperate climate. 

To remedy the too great changes in soil temperature, resort 
has been had to mulching or shading with a green ferop. These are 
of great value in aiding to maintain more uniform temperatures 
but they do not remove the difficulties incident to extremes of 
drouth or moisture. Let us see bow tile drainage would meet the 
conditions for improvement. 

1st. Surplus or hydrostatic water would be removed which 
prevents extremes of moisture and the accumulation of poisons, by 
reason of stagnant conditions. 

2d. The soil would be deepened to that extent; plant food 
would be made available to the depth of the drains by chemical 
action, by the increased porosity of tne soil, and by minute currents 
of rain water carrying down food material. Every inch in depth 
of soil gained, means on each acre 100 tons of active material for 
the nourishment of plants. 

3d. The deeper feeding of the roots is a safeguard against 
drouth, and tends to equalize the temperature of the roots, and de- 
creases the damage of sudden changes. 

4th. The greater condensation of atmospheric moisture 
through the increased porosity of the soil, is an important aid in 
drouth. 

5th. It prevents the heaving of the soil by the frost. 

6th. It creates conditions favorable to transpiration of water 
in plants; which enables them to protect their leaves under the ex- 
haustion of long continued and rapid exhalation. 

It would appear then from the standpoint of science, that shad- 
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ing the soil and tile drainage are necessary to the proper root en- 
viroinent for fruit trees, and it remains only to speak of the con- 
struction of the drains. Plere it will be necessary to note such 
^tems only as are peculiar to orchard draining; these are size of 
tiles, depth, location, and distance apart. It is advisable to use 
larger tiles than for ordinary land drainage, because it is necessary 
not only to remove surplus water rapidly, but to provide for the 
passage of air and the consequent condensation of moisture in a 
dry time; and, further, to provide ample room in case accidental 
roots of plants should stray into the pipes. 

Nothing less than tour inch tiles should be used; six inch 
would be better. The depth should be five feet to give greater 
depth of soil and to be out of the way of roots. The greater depth 
than ordinary is counter-balanced in its relations to surface drain- 
age by placing them a less distance apart. Of the various ways of 
locating drains in an orchard the weight of argument lies, it ap- 
pears to me, in placing one line directly under each row of trees 
and another midway between the rows. By deepening the soil di- 
rectly under the tree conditions are secured favorable to the growth 
of the deeper roots while the tree is young; while the midrow tile 
does a similar work for the far-reaching roots. 



SOEGHUM SUGAE. 

The General Assembly of Iowa appropriated two years since 
the sum of $1,500 annually for experiments in Agricnlture and 
Horticulture. One half of this sum was voted by the Trustees to 
the Department of Agriculture. "With many other experiments an 
attempt has been made to construct cheap apparatus for the manu- 
facture of sorghum syrup and sugar. The problem of manufactur- 
ing sorghum sugar with expensive apparatus has been fully solved 
in at least four different States. 

Considering the few hundred dollars that could be used for 
such purpose, it was deemed advisable to test simple apparatus for 
the purpose of determining to what extent sugar making from 
sorghum could be brought within the reach of every farmer. A 
cheap building was constructed; in which was placed a 15-horse 
boiler, with engine, crusher, difiecators, copper pan, etc. 

The cane in 1882, and 1883, was extremely poor in crystalizable 
sucrose, and hence the results may not fairly represent a term of 
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years. As yet it cannot be said that the attempt to manufacture 
sorghum sugar with simple apparatus and small capital has much 
encouragement. 

There are years when the juice can readily be reduced to mush 
sugar; in other years the result appears to be extremely uncertain, 
and accomplished only by the use of more scientiiic knowledge than 
is generally available for such work. It is the intention to continue 
the experiments in sugar making and extend them to beet sugar 
and corn stalks. 

SOME PROBLEMS IN SOEGHDM. 

To determine the difference in per cent, of expressed juice, be- 
tween running the three roll cane mill fast and slow. (A) Fast. 

"While the rolls were traveling at the rate of 42 feet per minute, 
500 lbs. stripped cane were passed through. This mill was fed by 
hand and as uniformly as possible. Obtained 24i lbs. of juice, or 
almost 50 per cent, of the weight of the green cane. (B) Slow. 

While the rolls were traveling at the rate of 16 feet per minute, 
we ran through the same amount and kind of cane and obtained 305 
lbs. of juice, or about 61 per cent, of the weight of the green cane. 

EXPERIMENT TWO. 

To determine the evaporating power of a 16-horse power, hori- 
zontal boiler. 

The strike pan is ot copper and has copper coils. It is two and 
a half feet in diameter and two feet deep; it was about 30 feet dis- 
tant from the dome of the boiler; the iron pipes are not covered 
with any non-conducting material; the fuel used was coal; evapor- 
ated 142 gallons of defecated juice to 40° Beaume, at 200° Fahr. in 
2J hours. The steam gauge indicated 80 lbs. pressure in the start, 
but it gradually dropped to 40 and then rose to 60. The syrup 
weighed 158 lbs. The scum from the juice, after defecating, weighed 
66 lbs. The skimming was made rapidly and in a practical kind 
of way. 

A second test was made with the tollowing results: Evapor- 
ated 157 gallons defecated juice to 40° Beaume in 2f hours. Starts 
evaporation with 120 lbs. pressure and finished with 60 lbs. 

In both tests close attention was given to the fire and only a 
small quantity of water was kept in the boiler. The steam was 
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used only for evaporating purposes. The results are probably ap- 
proximate m sliowing what can be done where the boiler is fed with 
cold water while generating steam. The boiler itself is well set in 
brick and well protected from the influence of outside air. 

EXPERIMENT THREE. 

September 15, 1883, jnice-obtained from a farmer residing near 
the College, tested 7° Beaume. From 170 gallons obtained 136 
lbs. heavy syrup. 

EXPERIMENT FOUR. 

From 5,852 lbs. green cane obtained 231 lbs. syrup evaporated 
to 232° Fahr. 



ISToTB — The thanks of the department are due J. !N". Muncey 
for general assistance, and to O. G. ISTorton, a member of the Junior 
class, for his careful attention to the grasses. 



COLLEGE DEPARTMENT. 



THE IOWA AGEICULTUEAL COLLEGE. 

There seems to be such a wide-spread misapprehension of the 
objects for which this College was established, that it may be well 
to recall some plain matters of history: 

On the 22d of March, 1858, an act was passed by the General 
Assembly of Iowa, entitled, "An act to provide for the establish- 
ment ot a State Agricultural College and Farm, with a Board of 
Trustees, which shall be connected with the entire agricultural 
interests of the State of Iowa." The several sections provided for 
the appointment of a Board of Trustees, consisting of eleven, with 
three additional exofficio members, to-wit: The Governor of the 
State, the President of the College, and the President of the 
State Agricultural Society. The act outlined their duties, and the 
scope of the projected enterprise. 

This act donated lands for the College, provided for the loca- 
tion, specified in general terms the branches of learning to be 
taught, and, so far as enactment could effect the purpose, fully es- 
tablished an Agricultural College. 

The first Board of Trustees met at the Senate Chamber, at Des 
Moines, January 18th, 1859, and organized. At a subsequent meet- 
ing, June 21st, 1859, the location of the College was made in Story 
County, and the Hon. Suel Foster, of Muscatine was elected Presi- 
dent of the College, pro tem. 

On the 2d ot July, 1862, an act of Congress was approved, en- 
titled: "An act granting public lands to the several States and 
Territories, which may provide Colleges for the benefit of agricul- 
ture and the mechanic arts." Section 1, of this act, states the num- 
ber of acres to be given to each State. Section 2, provides for the 
issuing of land-scrip, and the location of the same. " 

"Sec. 3. And he, it further enacted, That all the expenses of 
manao-ement, superintendence, and taxes from date of selection of 
said lands previous to their sale, and all their expenses incurred in 
the management and disbursement of the moneys which may be re- 
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ceived therefrom, shall be paid by the State to which they may be- 
long, out of the treasury of said State, so that the entire proceeds 
of the sales of said lands shall be applied without any diminution 
whatever to the purposes hereinafter mentioned." 

"Sec. 4. And he it further enacted, That all moneys derived 
from the sale of lands aforesaid by the States to which the lands are 
apportioned, and from the sale of land-scrip hereinbefore provided 
for, shall be invested in stocks of the United States, or of the States, 
or some other sate stocks, yielding not less than 5 per centum upon 
the par value ot said stock; and that the money so invested shall 
constitule a perpetual fund, the capital ot which shall remain for- 
ever undiminished, (except so far as may be provided in section 
fifth of this act), and the interest of which shall be inviolably ap- 
propriated by each State, which may take and claim the benefit of 
this act, to the endowment, support, and maintenance, of at least one 
college, where the leading object shall be, without excluding other 
scientific and classical studies, and including military tactics, to 
teach such branches of learning as are related to agriculture and 
the mechanic arts, in such manner as the legislature of the States 
may respectively prescribe, in order to promote the liberal and 
practical education of the industrial classes" in the several pursuits 
and professions of life." 

"Sec. 5. Be it further enacted, That the grant of Jand and 
land-scrip hereby authorized, shall bo made on the following con- 
ditions, to which, as well as to the provisions hereinbefore con- 
tained, the previous assent of the several states shall be signified by 
legislative acts:" 

'■^First. — If any portion of the fund invested as provided by the 
foregoing section, or any portion of the interest thereon shall, by 
any action or contingency, bg dimished or lost, it shall be replaced 
by the State to which it belongs, so that the capital of the fund shall 
remain forever undimished, and the annual interest shall be 
regularly applied, without diminution, to the purposes mentioned 
in the fourth section of this act; except that a sum not exceeding 
10 per centum upon the amount received by any State under the 
provisions of this act, may be expended for the purchase of lands 
for sites or experimental tarms, whenever authorized by the respec- 
tive legislatures of said States." 

>^8econd. — No portion of said fund nor the interest thereon, 
shall be applied directly or indirectly, under any pretense whatever, 
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to the purchase, erection, preservation, or repair of any building or 
buildings." 

'■'■Third. — Any State which may take and claim the benefit ot 
the provisions of this act nwust provide, within five years at least, 
not less than one college, as described in the fourth section of this 
act, or the grant to such States shall cease;, and said State shall be 
bound to pay the United States the amount received of any lands 
previously sold, and that the title to purchasers under the State 
shall be valid." 

'■'■Fourth. — An annual report shall be made regarding the pro- 
gress of each college, recording any improvements and expenments 
made, with their.cost and result, and such other matters, including 
State industrial and economical statistics, as may be supposed use- 
ful; one copy of which shall be transmitted by mail free by each to 
all the other colleges which may be endowed under the provisions 
of this act, and also one copy to the Secretary of the Interior." 

The remainder of Section 5 refers to location of scrip. 

At a special session of the Ninth General Assembly of Iowa, 
an act was passed — approved September 11th, 1S62, — entitled, "An 
act to accept the grant, and carry into execution the trust conferred 
upon the State of Iowa by an act of Congress," entitled, (reciting 
the act of 1862). 

Provision was also made for the location of said lands. "At 
the next regular meeting of the Legislature, 1864, these lands were 
confirmed to the Iowa Agricultural College as a perpetual endow- 
ment." 

This grant of congressional lands to the Iowa Agricultural Col- 
lege, in no wise changed its original character, any more than the 
original character of Dartmouth College, or Vermont University, 
was changed by receiving a similar grant; but it did imply that the 
enactment of Congress should be faithfully carried out by the Col- 
lege. And, further, in as much as the State provided no endow- 
ment, the College practically can give instruction under the con- 
gressional law only. What were the educational features of this 
congressional act? 

The language of the bill is of necessity quite general, but the 
intent'can be readily determined: 

1st. The act specifies a College for the benefit of agriculture 
and the mechanic arts. 

2d. Section 4 limits the endowment to the support of a Col- 
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lege, where the leading object shall be to teach such .branches of 
learning as are related to agriculture and the mechanic arts, in order 
to promote the liberal and practical education of the industrial 
classes in the several pursuits and professions of life. 

3d. Section 5 permits tne use of a portion of the endowment 
fund for the Durchase of experimental farms; and also, requires an 
annual report on experiments made, with their cost, result, etc. 

It is di;fScult to iinderstand how there can be any misapprehen- 
sion of the design and scope of this act. It certainly was not the 
intention to establish a second university for the sons and daughters 
of the industrial classes. Provision had been made for one great 
university at Iowa Citj. If the two were not to" differ in the kind 
of education they should give, then ' there was neither justice nor 
sense in founding a second. 

The State University is open to all classes, and there is no rea- 
son why the industrial classes should not attend there as well as 
other classes, provided only one general line of instruction is to be 
given. The law, however, does not say the sons and daughters of 
industrial classes, but the industrial classes themselves — those who 
intend to continue in such occupation. 

It was the intention to promote the liberal and the practical 
education of such persons, and to widen their knowledge of men 
and things by making their education comprehensive. 

A wide range then of branches of learning is admissible, but 
not to the exclusion of the leading object, which is to teach the 
branches of learning related to agriculture and the mechanic arts; 
and further, all branches must be taugh in a practical way to com- 
ply with the law. 

The only way to instruct practically is to teach with the prac- 
tice. A professor, with books, may give the general theories of 
science; but to make them practical, the student must examine each 
tree and shrub, and plant, and note the conditions of its growth; he 
must inspect the animals, learn their habits and healthful develop- 
ments; he must acquaint himself with chemistry and physics, by 
application of these to the farm. 

To the school that gives practice, the laboratories, the work 
shops, the nursery, the forestry and the farm, are as necessary as the 
text book and the recitation room to the school that gives out- 
lines. 
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Another point should be noted, that the things to be taught are 
branches of learning, and not the arts. 

It must not be expected, that a student, who devotes his whole 
time to acquire knowledge, can add much to his skill. 

Upon this broad interpretation of the law, the courses of study 
in the Iowa Agricultural College are founded, and no radical change 
can be made in them, without doing violence to the law founding 
the Agricultural College and Farm, and to the original contract, ac- 
cepting the congressional grant of land. 

Our course in agriculture, in civil and mechanical engineering, 
in veternary science, and in the sciences relating to the industries, 
are recognized among all well informed men as among the best, pro- 
vided for the instruction of the industrial classes, in the several pur- 
suits and professions of life. 

What the College needs is support, and a strengthening of 
hands to carry out its work, and not constant assault. 

No College in the land can stand under such malignant 
vituperation, and such false and outrageous charges, as have been 
hurled, for the past two years, against the men and the things con- 
nected with the Iowa Agricultural College. 

HIGHER INDtrSTEIAL EDUCATION. 

It has been quite a problem to determine to what extent and 
how the Iowa Agricultural College could aid the farmers and me- 
chanics of Iowa, who are unable, for various reasons, to enter upon 
a college course. 

The publication of the Quaeteelt College Bulletin will, 
doubtless, in part, meet the demand for such information as the Col- 
lege can impart. 

It is claimed, also, that there are many men and women in 
Iowa, who would like to visit the College for two weeks, each year, 
to take notes upon the museums, library, apparatus, farm, stock, 
nurseries, etc., and to take practical lectures upon agriculture, 
horticulture and forestry, veternary science, botany, zoology^ 
physics, chemistry, and cooking. 

Such persons might take up a regular course of study and read- 
ing in some special line of industry; to be continued throughout the 

year. 

The lectures would correctly outline such work, the various 
collections would furnish ample illustration and the library would 
provide the necessary books. 
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There is no valid reason why the benefits to be derived from a 
college education, should be limited to the youth, and not open to 
the toiling millions. 

An industrial school, or institute of this character, might be 
held at the College in December, of each year. 

If parties, who desire such a school, will correspond, it can be 
determined whether the demand will I'ustify the College authorities 
in making more definite announcement. 

THE MILITARY DEPAETMENT. 

A.t the January meeting of the Board of Trustees, J. R. Lin- 
coln, of Boone, Iowa, Captain ot Company A., 1st Regiment, Iowa 
National Guards, was appointed Professor of Military Science and 
Tactics, at the Iowa Agricultural College. Captain Lincoln is in- 
dorsed by Adjutant General Alexander and the JSTational Guards 
throughout the State. . He was educated at the Military Academy, 
at Chester, Pa. As the Military Department occupies but a small 
proportion of his time, he will act also as College Steward. The 
Steward's Department has been greatly enlarged during the past 
two years, by the addition of the two Boarding Halls, by the fires 
and lights and water supply department, and by the work ot the 
general supervision of the College buildings. 

Capt. Lincoln brings to these varied duties a superior military 
education and a thorough business training. 

DOMESTIC ECONOMY. 

The College has been exceedingly fortunate in securing the ser- 
vices of Mrs. Emma P. Ewing, as lecturer in the department of 
Domestic Economy. Mrs. Ewing is in charge of the College of 
Cooking, in Chicago, and a similar school at Chatauque, N. Y., and 
is one of the most widely known of the eminent women engaged in 
this noble work. 

THE COLLEGE AND THE FAEM. 

About fifty per cent, of all, the pupils attending the Iowa Agri- 
culture College, are the sons and daughters of farmers. A large pro- 
portion of these return to the farm and make agriciilture their 
permanent occupation. Some have been disposed to censure the 
College because so few of the graduates become farmers. It must 



STATE AGRICULTURAL COLLEGE. vii 

be borne in mind that only about twenty-five per cent, of the pupils 
remain for four years and graduate, and these have entered such 
occupations as ofi"ered the greater inducements to educated young 
men with but little means. Hitherto such as intended to 
return to the farm have, in most cases, taken less than a full course. 
Of such, the College has hundreds throughout the State. 

The time has now arrived, when there is a large body of well- 
to-do farmers in Iowa, who are sending their sons to the Agricul- 
tural College to take a full course, and then return to the home- 
stead. This number has increased more than four-fold in four 
years. The increased facilities for the study of agriculture, horti- 
culture and veterinary science, have unquestionably added to this 
number. Until recently the appliances in these department were 
not sufficient to induce the prospective farmer to remain four years. 



^THEf 



Iowa Agricultural College, 



^^3VCES, lO^W^-A.. 



ANNOUNCEMENTS FOR 1884. 



CALENDAR FOR 1884. 



First Term opens 
Entrance Examinations 

Recitations begin 
Term Examinations 
Junior Exhibition 

Summer Recess begins 

Second Term begins 
Recitations begin 
Term Examinations 
Address before the Trustess 
Commencement Exercises 



Wednesday, February 27. 

/Wednesday, February 27,'' 
1 Thursday, February 2S. 

Friday, February 29. 
June 19 to 25. 

f Wednesday, 7;30 p. m. , 
I June 2o. 

Thursday, June 26. 

Tuesday, July 22. 

Wednesday, July 23. 

November 5 to 12. 

Tuesday evening, November 11. 

Wednesday, November 12. 



Winter Vacation trom NDvemter 13, 1BB4, to February 2G, 1BB5, 



LOCATION. 

The College occupies a pleasant anfl healtlitul location, one ana a halt miles 
west ol the town ol Ames, on the Chicago « Northwestern Hallway, In the central 
county of the state (Story), and thirty-seven miles north ol the city of Des Moines. 
The rallroaa facilities for reaching Ames from any part of the state are very gooa. 
Eegular conveyances for passengers and haggage run hetween the station anrl 
College, three times each day. 



CEDAR BAPIDS, IOWA: 

DAILY BEPOBLICAN PRINTING HOUSE. 



MEANS OF ILLUSTRATION: 

The Farm, consisting of a great variety of soil and aspect, and including the 
woodlands and meadows of Montgomery and Clear creek bottoms, and the adjacent 
high rolling, gravelly, and loamy prairie lands. 

The ExPEEiMENTAL Plats of Geaiks and Geasses. 

The Barns for horses, cattle and sheep, also piggery with ample yards attached. 

The Stock, consisting of improved breeds of horses, cattle, sheep and swine. 

The Experimental Sorghum- Works. 

The Ceeameet. 

The Tools and Implements of the farm. 

The Ageicultural Cabinet of seeds and grasses. 

The Gardens and^ORCHARDs. 

The Experimental]Nue8eries including many rare trees and shrubs recently 
introduced from Europe and Asia. 

The Forestry Plantations. 

The Propagating Pits, including many green-house plants. 

The Collection of Wood Specimens. 

The Collection of Wax Fruit-Models. 

The Work-Shops, supplied with tools and machines. 

The Instruments used by the Civil Engineer. 

The Veterinary Cabinet. 

The Experimental Kitchen, 

The Physical Cabinet, containing $8,000 worth of apparatus. 

The Chemical Laboratory with^its apparatus, accommodating 100 students. 

Tlie Herbarium, consisting of 10,000 to 12,000 specimens. 

The Microscopical Laboratory, supplied with twenty-three microscopes and a 
full set of apparatus. 

The Geological and Zoological IMuseum. 

The Zoological Laboratory, supplied with twenty-two microscopes. 

The Entomological Cabinet, including the largest collection of insects in the 
Btate. 

The College Library and Reading Room, of about 5,000 bound volumes, and a 
large list of magazihes and other periodicals. 

The College Pianos, a Large Pipe Organ, and other instruments. 
The Guns and Accoutrements of the military_departraent. 



BOARD OF TRUSTEES: 

Hon. G. H WRIGHT, Chaikman, 
Hon. H. G. GRATT.4N 
Hon. C. 3. STRYKER 
Hon. S. R. WILLAKl) 
Hon. S. J. KIRKWOOD 



Sioux City. 

Waukon. 

Creston. 

Fort Madison. 

Iowa City. 



OFFICERS OF INSTRUCTION: 

S. A. KNAPP, LL. D., President, Agriculture. 

C. E. BESSEY, M. So., Ph. D., Vice-Pkesibent, Botany. 
W. H. WYNN, A. M., Ph. D., English Literature. ' 
A. THOMPSON, 0. E., Mechanical Engineering. 

T. E POPE, A. M., Chemistry. 

M. STALKER, B. So., V. S., Veterinary Science. 

J. L. BUDD, M- H.. Horticulture. 

E. W. STANTON, B. Sc, Mathematics and Political Economy. 

D. S. FAIRCHILD, M. D., Coileoe Phybician, Physiology. 
C. F. MOUNT, C. E., Civil Engineering. 

MARTHA SINCLAIR, Pkeceptress, English, French, German. 

HERBERT OSBORN, M. Sc, Zoology and Entomology. 

J. C. HAINER, B. Sc, PnoCTOR. Physics. 

T. W. SHEARER, M. Sc, Chemistry. 

ERMINA ATHEARN, Music. 

MARY W. McDonald, B. Sc, Librarian, Mathematics and Book-keeping. 

MRS. EMMA P. EWING, Domestic Economy. 

ETTA M. BUDD, B. Sc, Drawing. 

FREMONT TURNER, B. M. E., Practical Mechanics. 



Capt. J. R. LINCOLN, Steward. 



BUILDINGS AND GROUNDS. 

The Main College Btjilding is loui- stories high above the basement, and Is 
158 leet long hy 113 leet deep through the wings. In the basement are the dining- 
rooms, MtGhens, laundry, postofflce and armory. On the first floor are the presi- 
dent's office, treasurer's offlce, chapel and library. The second floor contains seve- 
ral recitation rooms, and rooms lor students. The third and fourth floors contain 
student's rooms and the zoological and geological museum. About two hundred 
persons can be accommodated in this building. All the rooms are heated by steam 
and lighted with gas. Water Is supplied in all the stories. 

The BOABDiNG Halls are two brick buildings, affording rooms for ninety stu- 
dents, with kitchens, store-rooms and dining-rooms. 

The Chemical and Physical Hall is a large, two-story brick building, 70 by 
44 feet, with a wing 61 by 33 feet. The first floor contains the chemical laboi-ato- 
ries, the ;second the physical laboratoiy, apparatus and lecture-room, while two 
draughting rooms occupy the attic. In the basement are the machine shops and a 
laiige recitation room. This building is wanned by steam and supplied with water 
and gas. 

North Hall is a two-story brick building, 40 by 70 feet. On the first floor It 
affords room for the departments of Agriculture and Veterinary Science. On the 
second floor are the Microscopical Laboratoiy and the rooms for the Botanical de- 
partment. 

HOBTicuLTUKAL HALL Is a wooden structure, containing on the flrst floor a 
large lecture room, and a tool room. On the second floor is the Horticultural mu- 
seum. The cellar has two large rooms, one for the storage of garden products, the 
other for the use of the nuraery propagating department. A grafting room and 
propagating house are attaehed, heated with hot- water pipes. 

35NGINEEKING HALL, recently completed, contains the workshop, mechanical 
museum, draughting rooms, and recitation and lecture rooms for the departments 
of Mechanical and Civil engineering. 

The FAKK BUILDINGS conslst of the creamery, supplied with steam power for 
churnmg ; the sorghum works, also supplied with steam power ; the barns for 
horses and cattle ; a large piggery, besides sheds and outhouses. 

The Wokk-shop, Laundry and Gas-works are some distance back of the 
Main College Building. The work-shop is a two-story frame building, fltted up with 
machinery and tools for the pi-osecution of repaii-s and for iustructlou in mechani- 
cal worlc 

The Farm House is a plain, substantial brick building, occupied by the Presi- 
dent of the College. Five other dwelling houses on the college grounds are occu- 
pied by professors' families. 

THE COLLEGE GROUNDS. 

The College pomaln includes 700 acres, and of this about 80 acres are set 
apart for College grounds. These occupy the high land of the south-west part of 
the farm, and Include the campus, shi-ubbery, young forestry plantations, the 
flower borders and garden, with the surroundings of the professors' dwelling houses. 
Excellent gravel walks and drives have been laid down, leading to all parts of the 
grounds and to the various buildlugs. 



DIRECTIONS TO CANDIDATES AND STUDENTS. 



EBQUIEBMENTS FOR BNTEANCE. 

1. Age.— T)ie age ol stuflents seeking admission to the Agrloultural College 
must tie sixteen years or over. 

2. Entrance Examinations.— Candiaates lor admission to the Freshman 
class must give evidence ol a thorough knowledge o£ English Grammar, BngUsh 
analysis, Arithmetic, Human Physiology and (except to enter the Veteilnary course ) 
Algebra through simple equations. 

3. Cektifioates.— Proficiency In the loregolug studies may tie proved hy ac- 
tual examinations hy either the principal ol a high school or a county superinten- 
dent. A list o£ the questions asked must accompany each certificate, whlsh should 
be of the following form : 

Ikavethis day examined M. 

in the following studies, with the results appended : 

Arithmetic 

Algebra (through equations of the first degree) » 

English Grammar 

Analysis 

Human Physiology 

Spelling . 



(Place). 
(Date).. 



[^"Teacher's ceitlflcates will not he ^ccepted. 
S^-Hereafter there mil be no Sub-FVeshman Class. 



EXPENSES, ETC. 



1. Tuition.— No charge Is made lor tuition. 

2. BOARD, WASHING, ETC.— Por board, washing, heating, lighting and clean, 
Ing the College building, students pay what the Items actually cost the Institution. 
Injury to College property, of whatever sort, will be charged to the author when 
known; otherwise to the section or to the entire body ol students. 

Students boarding in the College buildings furnish their own bedding and all 
furniture for their rooms, excepting bedsteads washstands, tables and wardrobes. 

3. Current Expenses.— The current expenses of students during the year 
1884 win be as follows : 

In the Mam College building :— 

Board per week 1 3.25 

Lighting and beating, per week - — .40 

Incidentals,, per week -SI 

Room-rent, per term S1.50 to 3.00 

In the Boarding HaUs :— 

Board per week, includmg fuel and Ughtmg $ 2.10 

Janitor's fee, per term , — 3.00 

yor day students: 
Janitor's lee, per term 4.00 

Students can, by paying for board by the term, secure a reduction of 10 cents 
per week. This applies to all the boarding departments. 



4. Deposits.— As securilyior the payment 01 all bffls against him, each stu- 
dent, at the openlQg ot the term, makes deposits with the steward as loUows : 

On hoai-a account In main building _$ 20.00 

On hoard account In hoarding halls 15.00 

On room and lurnlture account 6.00 

On general breakage and damage account 1.00 

These deposits will be returned on nnal settlement at the close ol the term. 

6. Monthly Settlements.— All bills tor each month must, without lall, he 
settled at the Steward's office on the first Saturday ol each month loUowlng. 
Those who neglect this settlement cannot be permitted to remain in the college. 

6. The Dining Eoom.— The duilng room will be opened on the evening pre- 
• ceding the respective days on which the spring and lall terms commence. No al- 
lowance on board bills Is made lor absences o£ less than one week's duration. 
Students and others bringing friends are required to pay lor such twenty-five cents 
lor each meal. 

7. Text Books.— Textbooks and stationery may be purchased at the College 
Book-store at ten per cent, advance on cost. Our stock Is bought at publishers' 
prices. 

Cake of Money.— Students are advised to Ijeep their money and other valua- 
bles in the College sale. While doing all in their power to prevent loss and punish 
thelt, the officers will not be responsible lor money or articles lost or stolen Irom 
the persons or rooms oJ students. 

Manual Labor.— The manual labor reriulred by law ol students hi the College 
is divided into two kinds, viz : uninstructive labor, which shall be compensated by 
the payment ol wages ; and Instructive labor which shall be compensated by the 
Instruction given and the skill acquired. 

COURSES OF STUDY. 

The branches ol learning, taUght In the College, are arranged under several 
courses ot study, which are distinguished as General and Technical. Under the 
first, the 

Course in the Sciences related to the Industries, aims to give a Uberal culture in 
the sciences and other branches o£ learning which underUe the great industries ol 
the country, without especially confining it to any particular pursuit or prolesslon. 

The Technical courses, while giving a liberal culture, aim to direct that cul- 
ture so as to meet the requirements ol a special pursuit or prolesslon. The 
technical courses, which have been lully estabhshed, are the loUowlng : 

1. The Cowrse in Agriculture, which requires lour years ol study and leads to 
the degree ol Bachelor ot Scientific Agrtculture, (B. S. A.) : ' 

2. The Course in Meehanh-al Engineering, o£ lour years, and leading to the 
degree ol Bachelor ol Mechanical Engineering, (B. M. E.) : 

S. The Course in Civil Engineering, ol lour years, leading to the degree ot 
Bachelor ol Civil Engineering, (B. C. B.) : 

4. The Course in Veterinary Science, two yeara in length, leading to the degree- 
ol Doctor of "Veterinary Medicine, (D. V. M.) : 

COIIRSB IN THE SCIENCES RELATED TO THE INDUSTRIES. 

The purpose of this course Is to give a scientific training In the branches 
which are related to the industries, and to furnish a Uberal and practical education 
for young men and women in the several pursuits and professions ot life. 

AS this course is talcen by students ot both sexes it is given a considerable 
degree of flexibiUty to meet the wants of each. This la accompUshed by certain 
" additional studies," which have been carefully selected lor their value to the 
student This course thus provides lor the young women of the College, opportu- 
nities lor devoting more time to Domestic Economy and Mndred subjects, while the 
young men are permitted to give greater attention to tliose applications of science 
which are ot more especial value to them. 



COUESB IN AGEICULTUEB. 

The design of tile coui-se In Agriculture Is to lurnlsh a Uroad and thoroughly 
practical education, gWng It such a direction as will he especially appUoable to 
the lite and duties ot the larmer. The course has heen framed to comhlne that 
knowledge and skill which wlU hest prepare the pupil for the highest demands ol 
Agrloultm-al industry, and to meet the requirements ot an educated citizenship. 
COUESB IN MECHANICAL ENGINBEEING. 

The object ot this course is to Impart such scientific knowledge and practical 
skill as are essential to success In Mechanical Engineering. This demands a thor- 
ough mastery ot the principles ot mathematics and a diligent study ot their appli- 
cation to the construction ot machines. In addition to the teclinlcal Instruction 
given, it alms to lurnlsh the means lor ohtalning a liberal and practical education. 
COUESB IN CIVIL ENGINEEEING. 

It Is the object ot this course to educate and thoroughly train the student tor 
the work ot the Civil Engineer. It furnishes a thorough and practical course ot 
Instruction in the appUcatlon ot the mathematical and physical sciences to the 
prolesslon of cmi Engineering. It furnishes a systematic drill in pui-e mathe- 
matics and includes, in common ynvh the other courses, the studies necessary to a 
liberal education. 

THE COUESE IN VETERINARY SCIENCE. 

The purpose ot this course is to furnish a thorough, practical and theoretical 
training In the veteilnary specialty of medicine and surgery. It aims, furthermore, 
to prepare young men for the practical work of the N'eterlnary profession. 

The course of study Includes two years, and embraces a portion of the studies 
ot the Course in Sciences related to the Industries, together with the lectures on 
the technical and special topics, of the course, and practice in the Microscopical 
and Anatomical Laboratories, and the Veterinaiy Hospital. 

LIST OF STUDIES. 

Instractlon in the following studies Is given each year in the several courses: 

Eeeshman Yeae— Algebra, Geometry, Book-keeping, Enghsh Analysis, Ehet- 
orlc, Latin, Gei-man, Drawing, Composition, rractioal Agriculture, Military Drill, 
Domestic Economy, Jlechauical Drawing, Elementary Botany, Elementary Zoology, 
Practical Horticulture, Dairying, Model Drawing. 

SoPHOMOKE Year— Botany, Chemistry, Zoology, Entomology, Physics, Plane 
and Spherical Trigonometry, Land Suiweylng, History, Domestic 'Economy, Stock 
Breeding, Horticulture, Vegetable Anatomy, Principles ot Mechanism, Analytical 
and Descriptive Geometry, Eallroad Surveying. 

Junior Year— Vegetable Anatomy and Physiology, Physics, English Liter- 
ature, Quantitative and Organic Chemistry, Dilferential and Integral Calculus, 
Farm Economy, Horticulture, Principles ot .Mechanism, Analytical Mechanics, 
Stereotomy, Eallroad Surveying, Draughting, Anatomy of Domestic Animals, Jla- 
terla Medica, comparative Anatomy, Political Bcononfy, Commercial Law, Land- 
scape Gardening, Domestic Economy, Domestic Chemistry, French, How Crops 
Peed and Grow, Machine Construction, Veterinary Medicine, Writing of Disserta- 
tions. 

Senior Year— Geology, Psychology, Agricultural Chemistry, Anatomy of 
Domestic Animals, French, Grasses and Forage Plants, Mechanical Engineering, 
Mechanical Drawing and designing, Eoof and Bridge Structures, A'eterinary Med- 
icine and Surgery, Medical Botany, Therapeutics, Chemistry and Toxicology, His- 
tology and Physiology, Literary Criticism, Ethics, Sociology, Experimental Agri- 
culture, Prime Movers, Lectures on Fungi and Insects, Astronomy, Docks ami Ee- 
talnlng Walls, Sanitary Engineering, Comparative and General Pathology, Veteri- 
nary Obstetrics, Pharmaceutical Chemistry, Veterinary Sanitary Science, Writing 
of Dissertations and Thesis. 

VOCAL AND INSTRUMENTAL MUSIC. 

Music is not, by law, a regular study in the College curriculum. Opportuni- 
ties are given, however, to such as desire it, to take lessons upon the piano, reed or- 
gan and pipe organ, or In vocal training. 
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YOUNG STOCK, 

(principally -IIALES), 

For Sale at Reasonable Prices, • 

It has never been deemed advisable to charge fall price for 
articles sent out to farmers. 



CATTLE: 

FRISIANS, SHORT-HORNS, 

(holsteins.) 



JERSEYS, 



HORSES. 

CLYDESDALES, NORMANS, HAMBLETONIANS, 



SHEEP. 

SHROPSHIRE DOWNS. SOUTHDOWNS, 

Pure trecl from Imported stock. 



SWINE. 
POLAND CHINAS, CHESTER WHITES. 



]S'EWER VARIETIES OF POTATOES. 

Per peck, In clotli sacks, .5 J | Per bushel, 

Addi'i'sp, Sqpt. Collkg]'; Farm, Ames, Iowa. 



$1.00 



